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PREFACE 

A  REPORT  on  470  water-borne  outbreaks  in  the  United  States 
and  Canada  for  the  seventeen  year  period  1920-36  inclusive  is 
presented  herewith.  It  combines  statistical  data  collected  by  the 
authors  in  two  different  periods  1920-29  and  1930-36  inclusive,  and 
previously  presented  in  various  monographs  (1). 

This  report  is  not  intended  to  be  limited  to  water-borne  outbreaks 
involving  public  water  supplies,  but  is  to  include  many  outbreaks 
resulting  from  contamination  of  semi-public  and  private  water 
systems  in  schools,  institutions,  industrial  plants,  camps,  summer 
resorts  and  private  premises. 

The  seventeen  year  period  covered  was  one  of  the  most  varied 
economic,  social  and  climatological  periods  in  the  history  of  the  two 
countries  during  which  developments  of  profound  influence  on  water 
works  and  public  health  procedures  took  place.  It  was  also  an  era 
when  knowledge  of  the  causes  and  methods  of  transmission  of  the 
common  water-borne  diseases  and  the  art  of  water  purification  were 
general  among  practitioners  in  these  two  fields.  It  is  timely  and 
instructive,  therefore,  to  audit,  in  retrospect,  the  successes  and  fail- 
ures in  controlling  water-borne  diseases  in  these  countries.  To 
accomplish  this,  the  authors  have  made  what  they  believe  to  be 
reasonably  complete,  quantitative  analyses  of  the  outbreaks  reported 
to  them,  through  the  co-operation  of  state  and  provincial  health 
officials  representing  all  forty-eight  states  of  the  Union  and  the  eleven 
provinces  of  Canada. 

In  the  statistical  analyses  of  the  data  pertaining  to  these  outbreaks, 
comparisons  have  been  made  of  causes,  chronology,  population  and 
number  of  illnesses  in  such  manner  as  to  be  most  helpful  to  water 
works  and  public  health  officials.  Outbreaks  with  less  than  five 
persons  affected  have  not  been  included.  This  necessitated  the 
omission  of  twelve  American  and  two  Canadian  outbreaks  previously 
reported  for  the  decade  1920-29.  Certain  changes  were  also  made 
in  the  classification  as  to  cause  of  outbreaks  given  in  the  two  earlier 
reports,  based  on  more  complete  data  received  from  the  original 
sources  of  information. 
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It  is  recognized  that  the  information  submitted  was  by  no  means  a 
complete  record  of  all  water-borne  outbreaks  in  the  two  nations  for 
the  seventeen  year  period.  All  data  used  statistically  were  received 
from  official  sources.  For  purposes  of  completeness,  certain  epi- 
demics of  considerable  size,  which  could  not  be  included  in  the  statis- 
tical data  because  there  was  inconclusive  evidence  of  water-borne 
infections,  have  also  been  discussed. 

Even  while  this  report  was  in  preparation,  information  was  re- 
ceived concerning  additional  water-borne  outbreaks  at  Milwaukee, 
Wisconsin;  Vinton,  Iowa;  Dallas,  Texas;  and  East  Pembroke,  New 
York.  Each  new  outbreak  is  a  reverberation  of  the  time-worn 
warning  that  relaxation  of  vigilance  in  safeguarding  public  water  sup- 
plies takes  its  tragic  toll  of  human  lives  and  suffering,  to  say  nothing 
of  extensive  economic  losses  to  the  community  affected. 

It  is  the  hope  of  the  authors  that  this  report  will  be  helpful  to 
water  works  and  public  health  officials  in  their  efforts  to  provide 
the  public  with  safe  water.  If  this  purpose  is  realized,  the  objective 
of  this  co-operative  effort  will  have  been  achieved. 

In  conclusion,  it  is  desired  to  acknowledge  the  co-operation  of  the 
American  Medical  Association  in  permitting  the  use  of  data  from  the 
A.  M.  A.  Journal  pertaining  to  typhoid  fever  death  rates  in  large 
cities;  the  U.  S.  Bureau  of  the  Census  and  the  Canadian  Bureau  of 
Statistics  for  statistics  pertaining  to  the  typhoid  fever  death  rates 
in  these  two  nations;  and  in  particular  the  assistance  of  Mrs.  Mattie 
Tillma,  Miss  Grace  Dingillo  and  Maurice  Drubeck  for  assistance  in 
compiling  and  checking  certain  statistical  data,  and  Mrs.  Marie  M. 
Corley  for  stenographic  work  in  the  preparation  of  this  report. 

ARTHUR  E.  GORMAN 
ABEL  WOLMAN 
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WATER-BORNE  OUTBREAKS  IN  THE  UNITED  STATES  AND 
CANADA,  AND  THEIR  SIGNIFICANCE 

Decline  in  Typhoid  Fever  Death  Rates  Since  1900 

One  of  the  most  remarkable  public  health  achievements  since  the 
turn  of  the  twentieth  century  has  been  the  reduction  of  typhoid 
fever  (see  table  1-A).  The  decline  in  the  typhoid  fever  death  rate 
in  the  registration  area  of  the  United  States  from  35.8  in  1900  to  2.5 
in  1936  is  a  distinguished  record  of  which  the  public  health  profes- 
sion is  rightfully  proud.  The  progressive  decline  of  the  annual  ty- 
phoid fever  death  rate  in  Canada  rather  closely  paralleled  that  of 
the  United  States  except  for  the  year  1927,  when  due  to  a  disastrous 
milk-borne  typhoid  fever  epidemic  at  Montreal,  Quebec,  the  rate  for 
that  year  was  set  back  nearly  the  equivalent  of  its  decline  in  the 
preceding  ten  years. 

The  water  works  profession  in  both  countries  is  entitled  to  much 
credit  for  the  distinguished  record  of  reduction  in  water-borne  ty- 
phoid, which  is  reflected  in  the  above  rates.  Improvements  in  the 
art  of  water  purification  and  general  measures  taken  to  safeguard 
public  water  supplies,  especially  through  filtration  and  chlorination, 
have  been  responsible  in  a  large  part  for  this  remarkable  record. 
In  table  1-B  showing  the  average  typhoid  fever  death  rates  in  a  group 
of  the  largest  American  cities,  for  five  year  periods  since  1880,  the 
relation  of  water  works  improvements  to  the  decline  in  typhoid 
fever  in  these  cities  is  clearly  apparent. 

It  is  interesting  to  note  (see  table  1-A)  that  during  the  past  quarter 
of  a  century,  typhoid  fever  rates,  in  78  large  cities  in  the  United 
States  over  100,000  in  population,  have  consistently  been  notably 
lower  than  those  for  the  nation  as  a  whole.  This  record  of  rapid 
decline  in  the  typhoid  fever  rates  which  was  manifest  by  1914 
brought  forth  the  following  comment  in  the  American  Medical  Asso- 
ciation "Report  on  Typhoid  Fever  in  Large  Cities  of  the  U.  S." 
for  that  year: 

"It  is  evident  from  the  data  given  that  typhoid  fever  is  on  the  way 
to  become  a  relatively  rare  disease  in  many  parts  of  the  U.  S.  There 
are  two  main  reasons  for  this:  1.  There  are  now  comparatively  few 
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large  cities  in  which  the  public  water  supply  is  likely  to  contain 
typhoid  bacteria  in  dangerous  numbers  either  constantly  or  occa- 
sionally. 2.  The  increase  in  the  practice  of  pasteurization  has  re- 
sulted in  a  diminution  of  the  amount  of  milk-borne  typhoid.  With 
these  two  great  sources  of  infection  largely  removed,  health  officers 
are  in  a  position  to  begin  a  detailed  study  of  less  generalized  sources. 
Outbreaks  due  to  carrier  and  other  causes  can  be  much  more  readily 
discovered  when  they  are  no  longer  screened  by  a  mass  of  cases  due 
to  water  or  milk." 

Some  years  later  Veldee  (2),  in  a  report  on  his  studies  of  the  relation 
between  the  residual  typhoid  fever  and  the  quality  of  the  municipal 
public  water  supplies  in  six  Ohio  River  cities  originally  using  the 
raw  untreated  water  as  their  source  of  supply  and  at  the  time  of  his 
investigation  treating  this  water  by  coagulation-sedimentation-fil- 
tration and  disinfection  with  chlorine,  wrote:  "During  the  period  of 
raw  water  consumption,  the  typhoid  fever  incidence  in  each  city 
was  uniformly  high  in  every  month  of  the  year — a  seasonal  distribu- 
tion which  is  typical  of  endemic  water-borne  typhoid  fever.  Follow- 
ing the  installation  of  the  present  public  water  supplies,  the  typhoid 
incidence  promptly  fell  to  a  low  rate  comparable  with  rates  prevailing 
in  other  cities  on  the  Ohio  River  watershed  which  have  had,  at  least 
since  1914,  safe  water  supplies.  At  the  same  time,  the  seasonal 
distribution  changed  so  as  to  give  a  definitely  summer  and  fall  dis- 
ease." 

It  is  quite  evident  that  in  recent  years  typhoid  fever  in  rural  areas 
has  been  a  much  more  important  factor  in  determining  the  typhoid 
fever  death  rate  in  most  states  than  cases  in  urban  communities 
where  because  of  safe  public  water  supplies  this  disease  is  becoming 
quite  rare.  Lumsden  and  Dauer  (3),  in  a  report  on  typhoid  fever 
among  the  white  population  of  various  states  for  the  five  year  period 
1929-33  inclusive,  report  typhoid  death  rates  in  excess  of  10.0  per 
100,000  population  in  four  states,  and  in  excess  of  5.0  in  fifteen  as 
follows : 

Arkansas 12 .  43  Arizona 8 .  33 

New  Mexico 12.30  Texas 8.17 

West  Virginia 11.03  So.  Carolina 7.88 

Kentucky 10.88  Missouri 5.88 

Tennessee 9.79  Mississippi 5.48 

Oklahoma 8 .  92  Virginia 5.17 

Louisiana 8.79  Alabama 5.05 

Georgia 8.59 
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These  are  all  states  with  a  relatively  large  rural  population  and 
which  during  the  period  reported  had  definite  rural  sanitation  prob- 
lems. 

In  discussing  typhoid  fever  in  the  United  States  for  this  five  year 
period,  these  authors  wrote  (3),  "From  all  the  evidence  at  hand,  it 
appears  highly  probable  that  the  geographical  distribution  of  typhoid 
fever  in  the  United  States  is  largely,  if  not  entirely,  explicable  by 
regional  and  local  differences  in  the  application  of  general  sanitary 
measures  and  in  climatic  and  soil  conditions.  The  possibility  must 
be  admitted,  however,  that  there  are  factors  in  causation  of  this  dis- 
ease which  are  not  yet  known.  Therefore,  typhoid  fever,  which  we 
are  pleased  to  list  among  the  vanishing  enemies  of  mankind,  still 
appears  to  present  a  field  for  important  epidemiological  work." 

Unfortunately,  as  a  result  of  the  general  diminishing  typhoid  fever 
rate  in  both  the  United  States  and  Canada,  there  has  been  created 
in  the  minds  of  the  public  and  possibly  to  a  lesser  degree  among  health 
and  water  works  officials,  the  impression  that  water-borne  epidemics 
are  no  longer  to  be  feared  as  they  were  in  the  past.  Along  with  this 
impression,  there  has  developed  among  too  many  public  officials  a 
feeling  that,  with  the  construction  of  a  modern  water  purification 
plant,  vigilance  can  be  relaxed  in  matters  pertaining  to  pollution 
of  the  source  of  supply  and  supervision  over  the  health  aspects  of  the 
water  works  system. 

Let  him  who  holds  this  viewpoint  take  heed  of  the  toll  which  water- 
borne  outbreaks  in  these  two  countries  have  exacted  since  1920,  as 
presented  in  the  following  pages  of  this  monograph. 

Potential  Hazards  of  Water-borne  Outbreaks 

The  occurrence  over  a  period  of  seventeen  years  in  two  countries 
having  a  combined  population  of  over  138,000,000  of  less  than  500 
water-borne  epidemics,  with  illnesses  involving  approximately 
125,000  persons  and  not  quite  1,200  deaths,  may  not  be  dramatic 
statistically  in  comparison  with  other  morbidity  and  mortality  data. 
Still  these  facts  should  serve  as  a  warning  to  every  water  works  and 
public  health  official  when  the  potentialities  of  a  single  water-borne 
outbreak  are  considered. 

Through  pollution  of  a  public  water  system,  a  large  percentage  of 
the  population  of  a  community  may  be  made  ill.  The  call  for  hos- 
pitalization and  relief  may  completely  overtax  the  facilities  of  a  com- 
munity to  serve  its  own,  necessitating  emergency  aid  from  the  Red 
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Cross,  while  in  the  case  of  a  typhoid  fever  or  dysentery  epidemic  the 
carrier  hazard  may  persist  for  years.  Instances  of  water-borne  epi- 
demics of  this  character  are  at  hand  for  the  past  seventeen  year 
period  for  both  the  United  States  and  Canada. 

At  Salem  (4),  Ohio  (1920),  Chamberlain  (5),  South  Dakota  (1933), 
and  Cochrane  (6),  Ontario  (1923),  the  proportion  of  citizens  made  ill 
by  water-borne  infections  was  so  great  that  Red  Cross  nursing  and 
relief  were  needed  to  help  bring  the  epidemics  under  control.  Pollu- 
tion of  water  near  the  intake  to  the  public  water  system  at  St. 
Jerome  de  Matane,  Quebec,  in  1935,  by  fecal  matter  from  a  bacillary 
dysentery  carrier  among  a  group  of  laborers  working  on  lowering  a 
supply  pipe  caused  an  outbreak  of  2,000  cases  of  dysentery  with  40 
deaths.  Cross-connections  between  polluted  water  systems  and 
those  used  for  domestic  purposes  spread  typhoid  fever  and  amebic 
dysentery  all  over  the  United  States  from  two  different  foci.  The 
first  was  a  Chautauqua  camp-meeting  at  Winona  Lake  (7),  Indiana, 
from  which  in  1925  over  1,000  persons  returned  to  their  homes  to 
become  ill  with  typhoid  fever.  The  second  was  at  two  well  known 
and  adjacent  hotels  in  Chicago  among  whose  registered  guests, 
patrons  and  employees  over  1,400  cases  of  amebic  dysentery  and 
nearly  100  deaths  were  traced.  Pollution  of  a  school  well  at  Edge- 
wood,  Indiana  (1931)  caused  illness  in  390  of  425  pupils  and  teachers. 
Large  cities  like  Detroit,  Michigan;  Minneapolis,  Minnesota;  and 
Springfield,  Missouri,  each  maintaining  modern  and  well  equipped 
water  filtration  plants,  experienced  serious  outbreaks  of  acute  gastro- 
enteritis— the  last  two  associated  with  a  large  number  of  cases  of 
typhoid  fever. 

Surely  these  are  significant  examples  of  the  potentialities  of  relax- 
ing vigilance  over  measures  to  safeguard  public  water  supplies.  Each 
of  these  epidemics  was  preventable;  a  study  of  the  circumstances 
surrounding  each  reveals  many  examples  of  what  should  be  avoided 
at  other  water  works  systems,  public  or  private. 

Extraordinary  weather  conditions  and  the  "human  element"  had 
a  direct  bearing  in  setting  the  stage  for  many  serious  water-borne 
outbreaks  which  could  have  been  prevented.  On  the  other  hand,  in 
the  face  of  potentially  hazardous  conditions  favorable  for  the  spread 
of  infection  through  the  medium  of  water,  alertness  on  the  part  of 
water  works  and  public  health  officials  undoubtedly  prevented  nu- 
merous epidemics  which  might  have  reached  calamitous  proportions. 
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Effect  of  Weather  on  Water-borne  Outbreaks 

The  severity  with  which  extraordinary  weather  conditions  may 
affect  water  supplies  and  complicate  their  public  health  relationship 
was  shown  by  the  great  drought  period  of  1930-31  (8) .  So  serious  was 
this  drought  in  the  central  west  that  wells  became  depleted  of  their 
supply  and  reservoirs  went  dry.  Water  had  to  be  shipped  into 
cities  in  tank  cars  and  emergency  sources  of  supply  had  to  be  de- 
veloped. Tidal  waters  backed  up  into  coastal  waterways  far  enough 
to  cause  brackishness  in  public  supplies  (Louisiana,  Maryland, 
Virginia  and  Pennsylvania).  The  low  rate  of  flow  in  rivers  of  the 
Ohio  basin,  together  with  ponding  behind  dams  constructed  for 
navigation  purposes,  established  conditions  whereby  biological 
growths  in  the  water  caused  such  offensive  tastes  that  even  after 
being  filtered  the  water  of  cities  large  and  small  was  unpalatable 
(Ashland  and  Louisville,  Kentucky;  Portsmouth,  Ironton  and 
Cincinnati,  Ohio).  At  Charleston  (9),  West  Virginia,  the  filtered 
public  water  supply  was  of  such  character  as  to  cause  gastro-enteric 
disturbances  in  a  large  percentage  of  those  who  drank  it. 

Prolonged  bitter  cold  weather  of  the  winter  of  1935-6  established 
conditions  which  contributed  to  several  water-borne  outbreaks.  In 
Canada,  auxiliary  water  intakes  had  to  be  used  when  service  from 
the  regular  source  of  supply  was  interrupted  due  to  ice.  At  Mans- 
field, Ohio,  when  supply  mains  were  broken  due  to  freezing,  sewage 
entered  them  and  caused  a  serious  typhoid  epidemic. 

Striking  examples  of  the  value  of  prompt  and  intelligent  co-opera- 
tion between  public  health  and  water  works  officials  in  preventing 
water-borne  outbreaks  as  an  aftermath  of  floods  were  the  results  of 
control  measures  taken  in  connection  with  the  devastating  floods  in 
New  England  in  1928  and  1935,  in  New  York  state  in  1935  and  in 
the  Ohio  and  Mississippi  valleys  in  1928  and  1937.  The  paucity 
of  water-borne  outbreaks  in  the  flooded  areas  was  a  tribute  of  high 
order  to  public  health  and  water  works  officials. 

Outbreaks  Due  to  Laxity  in  Water  Works  Operation 

Against  these  brilliant  achievements  may  be  cited  numerous  water- 
borne  outbreaks  brought  about  because  operating  officials  demon- 
strated distinct  laxity  in  control  methods  or  because  plants  were 
intrusted  to  incompetent  operators  who  failed  in  times  of  need.  In 
Alabama,  two  outbreaks  occurred  due  to  incompetent  operation  by 
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an  assistant  while  the  superintendent  was  away  on  his  vacation.  At 
another  city,  an  overdraft  of  water  to  meet  the  demands  of  a  fire  was 
not  compensated  for  by  an  increase  in  chlorination,  and  a  typhoid 
outbreak  was  the  consequence.  Water  from  a  public  system  was 
shut  off  in  a  poor  district  of  a  southern  city  during  the  peak  of  the 
economic  depression  in  1934  because  of  non-payment  of  bills.  The  un- 
fortunate residents  were  forced  to  obtain  water  from  polluted  shallow 
wells  with  the  result  that  46  typhoid  fever  cases  and  5  deaths 
occurred. 

A  glaring  instance  of  official  incompetence  occurred  in  Michigan 
in  1934,  when  even  after  a  technician  had  warned  a  city  manager  of 
excessive  turbidity  in  the  lake  w^ater  due  to  a  storm  and  had  reported 
unsafe  water  samples,  this  official  refused  to  sanction  an  increase  in 
the  amount  of  chlorine  used  for  disinfection.  His  refusal  was  re- 
ported to  have  been  due  to  fear  of  criticism  on  the  part  of  the  public 
if  an  objectionable  taste  should  develop  in  the  water.  This  laxity 
was  followed  by  a  water-borne  outbreak  of  over  900  cases  of  acute 
diarrhea  in  the  city.     This  city  now  has  a  new  city  manager. 

Controversial  Outbreaks 

During  1936  there  were  several  "flashy"  outbreaks  of  intestinal 
disturbances.  Because  of  the  general  distribution  of  cases,  water 
was  at  first  suspected  of  being  the  medium  of  transmission  of  infec- 
tions, but  subsequent  epidemiological  studies  did  not  wholly  bear 
out  the  "water-borne"  hypothesis. 

At  Kankakee,  Illinois;  Milwaukee,  Wisconsin;  and  to  a  lesser 
extent  in  Chicago,  Illinois,  late  in  March,  1936,  there  were  numerous 
reports  of  so-called  "intestinal  flu."  Investigations  failed  to  prove 
conclusively  that  difficulties  pertaining  to  water  treatment  or  con- 
trol methods  accounted  for  these  illnesses.  They  have  not  been 
listed  as  water-borne  outbreaks  in  this  report.  However,  in  the 
case  of  Milwaukee,  a  second  and  similar  outbreak  involving  some 
20,000  cases  of  illness  occurred  in  February,  1938,  and  there  is  strong 
presumptive  evidence  that  contaminated  water,  not  treated  with 
sufficient  chlorine,   may  have  been  the  cause  of  both  outbreaks. 

There  were  outbreaks  of  typhoid  fever  at  Springfield,  Missouri, 
and  Coshocton,  Ohio,  where  water-borne  infections  were  indicated, 
although  proof  as  to  the  point  of  contamination  is  not  j^et  available. 
The  Springfield  outbreak  with  225  cases  of  typhoid  fever  and  26 
deaths  occurred  in  July,  1936.     It  is  included  in  the  statistical  data 
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presented  in  this  report.  Ziegler  (10),  one  of  the  investigators  of  this 
outbreak,  reports  that  from  20,000  to  35,000  cases  of  gastro-enteritis 
occurred  among  the  65,000  inhabitants  of  the  city.  As  a  result  of 
this  outbreak,  suits  have  been  instituted  against  the  water  company. 

At  Coshocton  (11),  Ohio,  population  12,000,  in  February  1936  fol- 
lowing a  period  of  very  cold  weather,  a  thaw  caused  flood  waters  to 
cover  the  well  field  from  which  the  public  water  supply  was  obtained. 
Fifteen  hundred  cases  of  diarrhea,  involving  some  600  children,  were 
reported  shortly  thereafter.  Investigators  found  no  evidence  of 
contamination  in  samples  collected  from  the  system  two  days  after 
the  peak  period  of  the  outbreak.  They  found  a  low  residual  chlo- 
rine content  in  the  water  in  certain  sections  and  several  potentially 
dangerous  cross-connections,  but  no  evidence  of  these  having  been 
involved. 

During  1935  and  early  1936,  there  developed  several  hundred  cases 
of  diarrhea  in  the  adjacent  cities  of  West  Point,  Georgia,  and  Lanett, 
Alabama,  which  from  epidemiological  evidence  (12)  had  the  appear- 
ance of  a  water-borne  epidemic,  but  still  proof  of  pollution  of  the 
water  supply  to  these  communities  was  not  conclusive. 

At  Tampa  (13),  Florida,  in  May,  1937,  there  was  a  sudden  outbreak 
of  several  thousand  cases  of  gastro-enteritis  in  one  section  of  the 
city.  Water  samples  collected  from  the  mains  and  examined  ac- 
cording to  Standard  Methods  showed  no  evidence  of  serious  con- 
tamination. Filtered  water  was  carried  under  a  river  through  four 
submarine  mains  in  the  section  of  the  city  where  this  outbreak  oc- 
curred and  many  cross-connections  with  private  water  systems  of 
questionable  quality  were  found  by  investigators. 

General  Summary  of  Data  Received 

A  summary  of  the  data  received  from  the  collaborating  state  and 
provincial  health  agencies  for  the  seventeen  year  period  1920-36 
inclusive  is  given  in  table  2.  Unfortunately,  in  the  reports  for  the 
decade  1920-29,  there  was  no  attempt  to  differentiate  between  acute 
gastro-intestinal  disturbances  commonly  called  "diarrhea"  and  spe- 
cific infections  of  amebic  and  bacillary  dysentery.  Illnesses  of 
both  groups  were  classed  under  a  single  heading  "dysentery"  al- 
though there  were  no  indications  that  outbreaks  of  specific  dysentery 
actually  occurred. 

It  is  evident  that  for  both  the  1920-29  and  1930-36  periods,  the 
reporting  of  diarrhea  cases  was  not  complete  and  the  data  summar- 
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ized  are  probably  but  a  fraction  of  the  true  number  of  illnesses  which 
occurred.  In  several  instances,  the  number  of  cases  was  estimated 
as  a  certain  percentage  of  the  population.  In  others  an  estimate 
was  reported  as  within  a  given  range,  e.g.,  10,000-15,000.  In  such 
instances,  a  conservative  mean  number  was  used  for  the  statistical 
summaries.  Such  errors  are  believed  to  exist  to  a  lesser  degree 
in  the  reporting  of  typhoid  fever  cases,  although  here  again  some 
obvious  irregularities  were  indicated.  Typhoid  fever  records  are 
generally  much  more  accurate  than  those  of  so-called  gastro-enteritis, 
the  former  illness  being  reportable. 

Reports  of  outbreaks  which  could  be  considered  complete  from  an 
epidemiological  standpoint  were  quite  rare.  In  spite  of  these  recog- 
nized limitations,  it  is  believed  that  the  data  presented  herewith 
constitute  a  valuable  record  of  comparative  information  on  water- 
borne  outbreaks  in  the  United  States  and  Canada  which  can  serve 
as  a  basis  for  rational  interpretation  of  facts  and  trends  of  real  sig- 
nificance in  public  health  and  water  works  practice. 

It  is  of  timely  interest  to  note  that  the  average  number  of  out^ 
breaks  per  year  both  in  the  United  States  and  Canada  was  larger 
for  the  seven  years  1930-36  inclusive  than  for  the  previous  decade. 
The  converse  was  true,  however,  of  the  average  number  of  typhoid 
fever  and  diarrhea  cases  per  year  for  these  respective  periods.  This 
was  due  to  the  fact  that  in  the  total  number  of  persons  made  ill, 
the  outbreaks  of  the  later  period  were  generally  much  smaller  than 
those  of  the  1920-29  period  (see  tables  3-B,  3-C). 

For  the  seventeen  years,  the  average  percentage  of  typhoid  fever 
cases  which  resulted  fatally  was  higher  in  the  United  States  than  in 
Canada,  being  6.9  and  5.6  per  cent  respectively. 

Outbreaks  of  Amebic  Dysentery 

Perhaps  the  most  striking  difference  in  the  records  of  outbreaks 
for  the  two  periods  was  the  reporting  of  cases  of  amebic  and  bacillary 
dysentery  and  jaundice  in  the  seven  years  1930-36. 

There  were  three  water-borne  outbreaks  in  the  United  States  in 
which  amebic  dysentery  cases  were  reported.  All  were  in  Chicago. 
The  largest  was  the  notable  hotel  epidemic  of  1933  involving  1409 
reported  cases  and  98  deaths.  This  outbreak  occurred  when  the 
hotels  were  filled  to  or  near  capacity  during  the  period  of  the  Century 
of  Progress  Exposition.  It  was  singularly  not  associated  with  an 
outbreak  of  typhoid  fever.     Numerous  cases  of  unreported  diarrhea 
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were  known  to  have  occurred  during  this  epidemic.  It  is  the  opinion 
of  those  who  investigated  the  epidemic  that  the  reported  cases  and 
deaths  of  amebic  dysentery  were  by  no  means  a  complete  record  of 
illnesses  which  occurred. 

This  epidemic — the  first  water-borne  amebic  dysentery  outbreak 
on  record — was  among  guests,  patrons  and  employees  of  two  well 
known  Chicago  hotels,  the  Congress  and  the  Auditorium.  It  was 
very  carefully  investigated  by  the  City  of  Chicago  and  the  United 
States  Public  Health  Service  (14).  The  period  of  the  epidemic  was 
from  about  June  first  to  December  first,  and  the  reported  cases  were 
scattered  among  residents  of  over  400  cities,  43  states,  3  Canadian 
provinces  and  the  territory  of  Hawaii.  Besides  the  1,409  cases  of 
amebic  dysentery  and  98  deaths  reported,  there  were  thousands  of 
infections  resulting  in  carriers  among  hotel  contacts.  The  incidence 
of  carriers  was  especially  high  among  permanent  guests  and  em- 
ployees, these  groups  having  been  exposed  to  multiple  periods  of 
contaminated  water. 

Two  major  avenues  of  infection  of  the  water  systems  of  the  two 
hotels  were  uncovered  by  investigators.  One  was  a  leak  in  a  house 
sewer  in  the  Congress  Hotel  directly  over  a  tank  in  which  filtered 
water  supplying  the  kitchens,  dining  rooms  and  various  floors  for 
drinking  purposes  was  cooled.  Evidence  indicated  that  this  source 
of  contamination  probably  started  the  epidemic  at  the  Congress 
Hotel  and  caused  a  large  number  of  permanent  guests  and  em- 
ployees to  become  infected  by  E.  histolytica.  These  groups,  as  active 
carriers,  undoubtedly  caused  the  sewage  of  the  hotel  to  become  highly 
infectious  and  established  a  condition  favorable  for  a  continuation 
of  the  epidemic  when  other  avenues  of  infection  became  operative. 
Other  major  routes  of  infection  discovered  were  two  cross-connec- 
tions at  ice  machine  condensers  in  the  Congress  Hotel  between  an 
overloaded  house  sewer  and  the  common  water  system  for  the  two 
hotels.  The  plumbing  in  this  hotel  was  also  found  to  be  in  a  bad 
state  of  repair. 

A  heavy  rainfall  on  the  night  of  June  29,  1933  is  believed  to  have 
caused  a  "backing  up"  of  sewage  in  one  of  the  principal  house  drains 
of  the  Congress  Hotel,  thus  causing  considerable  leakage  from  the 
sewer  pipe  over  the  cooling  water  tank.  Singularly,  in  this  instance 
the  illnesses  resulting  were  confined  largely  to  guests  and  employees 
of  this  one  hotel.  In  the  subsequent  infections,  guests,  patrons,  and 
employees  of  both   hotels  were  involved.     This  occurred  because 
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water  from  the  condenser  water  system,  which  was  cross-connected 
with  the  sewer  in  the  Congress  Hotel,  was  re-used  as  a  common  sup- 
ply to  both  hotels. 

The  evidence  obtained  by  investigators  did  not  indicate  that  the 
city  water  was  involved  in  the  epidemic,  except  as  this  water,  used 
within  the  hotels,  became  a  vehicle  of  transmission  of  the  amebic 
dysentery  organisms.  In  fact,  a  striking  feature  of  the  epidemic 
was  the  absence  of  typhoid  fever  in  spite  of  apparent  heavy  sewage 
pollution  of  the  hotel  water  systems.  This  may  be  attributed  to 
the  high  residual  chlorine  in  the  city  water  and  its  sterilizing  effect 
on  any  typhoid  fever  bacilli  which  may  have  been  carried  into  the 
water  system  as  it  was  contaminated.  The  amebic  dysentery  cysts 
are  known  to  be  very  resistant  to  chlorine  in  the  quantities  used  in 
water  disinfection. 

The  other  two  amebic  dysentery  outbreaks  in  Chicago  were  local 
in  character.  One  was  the  result  of  drinking  water  from  a  grossly 
polluted  source  by  firemen  and  spectators  at  the  Stock  Yards  fire 
in  May,  1934.  This  outbreak  resulted  in  numerous  cases  of  typhoid 
fever,  amebic  dysentery  and  diarrhea. 

The  company  operating  these  stock  yards  had  for  years  main- 
tained a  private  water  system  of  its  own  in  addition  to  obtaining 
service  from  the  City  of  Chicago  water  system.  The  source  of  sup- 
ply for  this  private  system  was  a  public  sewer.  After  being  filtered 
and  chlorinated  at  the  famous  "Bubbly  Creek"  filtration  plant,  this 
"purified"  sewage  was  supposed  to  be  used  only  for  industrial  and 
fire  protection  service.  On  the  night  of  the  stock  yards  fire,  the 
filtered  effluent  from  this  plant  apparently  was  far  from  satisfactory. 
After  the  stock  pens  had  burned,  numerous  outlets  from  this  second- 
ary water  system  flowed  freely  and  firemen  and  spectators,  thinking 
this  water  was  from  the  city  system,  drank  from  these  streams. 
The  aftermath  was  a  widespread  outbreak  of  illness  among  these 
men. 

Hardy  (15),  who  conducted  a  careful  epidemiological  investigation 
of  the  illness  among  Chicago  firemen,  reported  158  severe,  49  moder- 
ately severe  and  35  mild  cases  of  amebic  dysentery  among  this  group. 
He  also  reported  69  cases  of  typhoid  fever  and  2  of  para-typhoid 
fever  with  a  large  but  undetermined  number  of  cases  of  acute  diarrhea 
among  citizens  and  firemen  who  drank  this  polluted  water.  In 
addition  to  those  whose  illness  was  definitely  diagnosed  as  amebic 
dysentery,    about    100    firemen    acquired    E.    histolytica    infections 
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and,  but  for  prompt  treatment,  probably  would  have  been  carriers. 
Hardy  estimated  that  in  the  neighborhood  of  2,200  civilians  must 
have  also  acquired  E.  histolytica  through  drinking  this  water. 

The  third  outbreak  involving  amebic  dysentery  cases  was  among 
employees  of  a  Chicago  industrial  plant.  This  plant,  after  having 
been  shut  down  and  partially  dismantled  for  several  years,  was 
hurriedly  put  into  operation.  A  cross-connection  between  a  river 
water  system  used  for  boiler  feed  and  fire  protection  purposes  which 
had  existed  for  years  became  operative.  As  a  result,  83  employees 
were  made  ill  with  acute  diarrhea  and  3  cases  of  amebic  dysentery 
were  reported  among  those  exposed. 

Outbreaks  of  Bacillary  Dysentery  and  Jaundice 

The  outbreaks  involving  bacillary  dysentery  were  three  in  number 
— one  in  Canada  and  two  in  the  United  States.  The  Canadian  out- 
break, in  which  the  infective  organisms  were  Flexner's  bacilli,  was  a 
very  severe  one  resulting  in  2,000  cases  and  40  deaths.  It  was  at 
St.  Jerome  de  Matane,  Quebec,  in  1935  where  the  public  water  sup- 
ply was  polluted  by  fecal  discharges  presumably  carried  on  the  boots 
of  workmen,  one  of  whom  was  an  active  carrier  of  Flexner's  bacillus. 

The  other  two  outbreaks  were  in  California  and  New  York.  In 
the  former,  two  cases  of  bacillary  dysentery  were  reported  along 
with  29  cases  of  typhoid  fever.  This  outbreak  was  at  Locke  from 
March  to  May,  1936.  A  deep  well  casing  had  rusted  through  near 
the  surface  of  the  ground.  There  was  a  leaky  sewer  about  12  feet 
away  from  the  well.  Approximately  one  half  of  the  citizens  of  the 
town  suffered  from  acute  diarrhea.  In  the  New  York  outbreak, 
which  occurred  at  a  summer  hotel,  there  were  4  cases  of  bacillary 
dysentery  associated  with  12  cases  of  typhoid  fever  and  25  cases  of 
acute  diarrhea.  Polluted  lake  water  was  available  in  the  rooms  and 
this  water  system  was  found  to  be  cross-connected  with  the  drinking 
water  system. 

The  lone  outbreak  of  water-borne  jaundice  consisting  of  28  cases 
was  reported  from  Kansas.  It  occurred  among  the  50  children  of 
the  Smolan  Consolidated  School  in  January,  1935.  A  break  in  the 
school  sewer  system  caused  leakage  through  the  basement  wall, 
across  a  concrete  floor  and  into  an  improperly  protected  well.  It 
was  reported  that  other  cases  of  epidemic  jaundice  in  Kansas  are 
believed  by  the  state  epidemiologist  to  have  been  water-borne,  but 
information  was  not  sufficient  to  warrant  classification. 
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Annual  Distribution  of  Outbreaks 

In  the  United  States,  the  three  years  in  which  the  largest  number 
of  outbreaks  in  descending  order  occurred  during  the  seventeen  years 
studied  were  1936,  1934  and  1935  respectively  (see  table  3- A).  The 
years  1934  and  1936  were  also  among  the  three  high  years  for  Cana- 
dian outbreaks.  The  largest  number  of  outbreaks  in  the  United 
States  in  any  single  year  was  32  in  1936;  in  Canada  it  was  10  in  1923. 
The  year  of  least  number  of  outbreaks  in  the  United  States  was  1932 
with  13.  There  were  no  reported  outbreaks  in  Canada  for  the  year 
1926. 

In  typhoid  fever  cases  reported,  1920  was  the  high  year  for  the 
United  States  with  2,003  cases  (see  table  3-B).  This  was  the  year 
of  the  Salem,  Ohio,  epidemic  which  accounted  for  884  of  these  cases. 
In  Canada,  1923  was  the  high  year  in  typhoid  fever  cases  reported, 
totaling  1,366,  of  which  935  occurred  as  a  result  of  the  disastrous 
Cochrane,  Ontario,  epidemic  in  the  spring  of  that  year. 

Rated  in  order  of  total  number  of  persons  affected,  1926  was  the 
high  year  in  the  United  States,  totaling  45,992  (see  table  3-D). 
This  was  due  to  the  influence  of  the  outbreak  of  gastro-enteritis  in 
Detroit.  In  Canada,  the  largest  number  of  persons  affected  by 
water-borne  outbreaks  in  a  single  year  was  2,013  in  1935.     All  but 

13  of  these  illnesses  occurred  during  the  above  mentioned  bacillary 
dysentery  epidemic  at  St.  Jerome  de  Matane,  Quebec. 

Seasonal  Distribution  of  Outbreaks 

A  distinct  difference  was  indicated  in  the  seasonal  distribution  of 
water-borne  outbreaks  in  the  United  States  and  that  of  Canada  for 
the  seventeen  year  period  (see  table  4).  In  the  former  country, 
51.1  per  cent  of  the  358  outbreaks  for  which  the  period  of  the  ill- 
nesses was  reported  were  in  the  four  months,  July  to  October  in- 
clusive. This  was  true  of  both  the  1920-29  outbreaks  and  those  of 
1930-36.  In  Canada,  the  high  seasonal  period  of  water-borne 
outbreaks  for  the  entire  seventeen  years  included  the  months  of 
February,  March,  April  and  May.  For  the  decade  1920-29,  the 
months  of  the  high  seasonal  period  were  March,  April,  May  and 
June. 

The  mid-summer  and  fall  months  are  now  the  predominating 
months  for  typhoid  fever  cases  in  the  United  States  for  all  causes. 
Prior  to  the  general  practice  of  filtering  and  chlorinating  public 
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water  supplies,  water-borne  typhoid  fever  in  the  United  States  was 
generally  most  prevalent  in  the  late  winter  and  spring  months. 
The  frequency  of  outbreaks  in  Canada  during  the  spring  months  is 
considered  to  have  resulted  from  the  use  of  untreated  surface  supplies 
which  are  subject  to  heavy  pollution  during  spring  thaws. 

Distribution  of  Outbreaks  by  Population  Groups 

It  is  enlightening  to  compare  the  percentage  distribution  of  water- 
borne  outbreaks  by  population  groups  with  the  corresponding  dis- 
tribution of  population  in  these  same  groups,  as  shown  by  official 
census  statistics  (see  table  5-A).  At  once,  one  is  impressed  by  the 
much  higher  percentage  of  outbreaks,  both  in  the  United  States  and 
Canada,  in  the  1,000  to  5,000  group.  This  is  the  group  in  which 
most  of  the  small  cities  and  villages  fall.  Many  of  these  small 
communities  have  public  water  supplies,  but  apparently  they  are 
not  as  well  provided  with  equipment  and  personnel  to  safeguard  their 
supplies  as  they  should  be.  This  group  is  deserving  of  special  atten- 
tion by  public  health  and  water  works  officials. 

In  the  United  States,  cities  of  the  5,000  to  10,000  group  also  had  a 
disproportionate  number  of  outbreaks  and  appear  to  need  more 
strict  supervision  in  protecting  their  public  water  supplies.  The 
combined  groups  (1,000  to  10,000  population)  had,  according  to  the 
1930  U.  S.  Census,  12.5  per  cent  of  the  population.  They  experi- 
enced, however,  41.1  per  cent  of  the  water-borne  outbreaks.  In 
Canada,  these  respective  percentages  were  12.4  and  59.1. 

Contrasted  with  the  greater  density  of  outbreaks  in  the  1,000 
to  5,000  population  groups,  cities  in  the  higher  population  classifica- 
tions showed  a  sub-average  proportion  of  outbreaks.  In  cities  of 
over  10,000  population  in  the  United  States,  47.5  per  cent  of  the 
people  reside,  but  for  the  seventeen  year  period  only  22.1  per  cent 
of  all  water-borne  outbreaks  in  this  country  were  in  this  group. 
For  Canada,  the  corresponding  percentages  were  37.3  and  8.5. 

In  both  countries,  about  one  third  of  the  outbreaks  reported  were 
from  communities  of  under  1,000  population.  They  represented 
widely  different  points  of  contact  including  private  houses,  communi- 
ties, schools  and  other  public  and  private  institutions,  industrial 
plants,  summer  hotels,  camps,  resorts,  picnic  places,  etc.  In  these 
groups,  as  reliable  a  basis  for  comparison  of  percentages  of  popula- 
tion and  outbreaks-  does  not  exist  as  in  the  case  of  organized  com- 
munities.    However,  the  indications  are  clear  that  there  is  need  of 
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much  more  rigid  supervision  over  water  supplies  among  these 
miscellaneous  groups  than  has  existed  in  the  past. 

In  general,  the  percentage  distribution  of  typhoid  fever  cases 
reported  by  population  groups  (see  table  5-B)  was  similar  to  that  for 
outbreaks  previously  discussed.  Notable  exceptions  were  the  higher 
percentages  of  typhoid  cases  in  the  25,000  to  50,000  population  group 
in  the  United  States  and  in  the  1,000  to  5,000  group  in  Canada.  The 
complete  absence  of  typhoid  fever  cases  reported  in  the  500,000  to 
1,000,000  population  group  in  the  United  States  and  in  cities  of 
50,000  or  more  population  in  Canada  stands  out  as  a  remarkable 
achievement. 

Considered  in  terms  of  total  persons  affected,  these  percentage 
comparisons  with  population  varied  widely  in  the  United  States. 
This  was  largely  due  to  the  effect,  statistically,  of  a  few  outbreaks 
where  large  numbers  of  illnesses  were  reported.  Because  of  this 
influence,  significant  conclusions  are  difficult  to  draw. 

Regional  Distribution  of  Outbreaks 

A  comparison  of  the  percentage  of  distribution  of  outbreaks  in 
the  United  States  by  regions  with  that  of  population  disclosed  in- 
teresting facts  both  for  the  seventeen  years  and  the  two  individual 
periods  studied  (see  table  6- A).  The  New  England  and  West 
South  Central  states,  which  were  low  in  water-borne  outbreaks  for 
the  1920-29  decade,  were  much  higher  in  the  following  seven  years. 
The  converse  was  true  in  the  Mountain  and  East  South  Central 
states  (for  division  of  states  into  groups,  see  footnote  to  table  6- A). 

The  Middle  Atlantic  states  showed  as  the  highest  group  in  water- 
borne  outbreaks  reported  for  the  entire  period  studied,  with  the 
East  North  Central  and  South  Atlantic  states  second  and  third 
respectively.  In  each  of  these  groups  of  states,  the  percentage  of 
outbreaks  was  slightly  in  excess  of  the  respective  percentage  of  the 
total  population  of  the  United  States.  The  West  South  Central 
states  had  the  fewest  water-borne  outbreaks  for  the  seventeen  year 
period,  and  on  a  percentage  basis  in  comparison  with  population 
represented,  these  states  made  the  best  showing. 

In  percentages  of  typhoid  fever  cases  reported  in  the  water-borne 
outbreaks;  the  East  North  Central  states  were  high  with  the  Middle 
Atlantic  second  (see  table  6-B).  In  relation  to  the  percentage  of 
population  distribution  in  the  United  States,  the  percentage  of  ty- 
phoid fever  cases  in  the  former  group  was  over  50  per  cent  high. 
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The  New  England  states  were  a  close  second  to  the  West  South 
Central  states  in  lowest  percentage  of  typhoid  fever  cases  reported. 
These  two  groups  established  the  best  regional  records  for  low  per- 
centage of  typhoid  fever  cases  reported  in  proportion  to  population. 
On  the  basis  of  total  persons  affected  in  the  399  water-borne  out- 
breaks in  the  United  States,  the  East  North  Central  states  had  more 
illnesses  reported  than  all  the  other  regional  groups  together  (see 
table  6-D) .  This  resulted  from  the  large  number  of  persons  affected 
in  such  notable  outbreaks  as  Detroit,  Michigan,  in  1926;  Salem, 
Ohio,  in  1920;  Charleston,  West  Virginia,  in  1930;  and  Ft.  Wayne, 
Indiana,  in  1929.  With  only  20.61  per  cent  of  the  population  in 
this  group  of  states,  the  illnesses  reported  represented  65.6  per  cent 
of  all  persons  affected.  The  Pacific  group  was  second  in  number  and 
percentage  of  illnesses  reported,  largely  due  to  the  effect  of  the  Santa 
Ana,  California,  outbreak  in  1924.  The  New  England  and  South 
Atlantic  groups  were  disproportionately  high  in  the  seven  year  period 
1930-36  compared  with  the  population  in  the  states  included.  For 
the  greater  period,  the  Mountain  and  West  South  Central  groups 
were  the  two  lowest  groups  in  the  percentage  of  illnesses  reported. 

Distribution  of  Outbreaks  by  States 

Water-borne  outbreaks  were  reported  in  42  of  the  48  states  (see 
table  7- A).  Those  reporting  no  outbreaks  were  New  Hampshire, 
Connecticut,  Florida,  Louisiana,  Wyoming  and  Nevada.  There 
were  230  outbreaks  in  the  1920-29  decade  and  169  in  the  seven  years 
1930-36.  Pennsylvania  was  the  ranking  state  in  number  of  water- 
borne  outbreaks  for  both  periods,  having  a  total  for  the  seventeen 
years  of  60.  This  was  equivalent  to  15.0  per  cent  of  all  reported 
outbreaks  in  the  United  States,  nearly  twice  its  percentage  of  the 
population  of  the  country,  which  was  but  7.85.  New  York  was  in 
second  place  with  30  outbreaks,  Indiana  third  with  27,  Maryland 
fourth  with  26  and  Illinois  fifth  with  22.  Massachusetts,  which 
reported  no  water-borne  outbreaks  in  the  decade  1920-29,  was  in 
third  place  in  the  seven  year  period  1930-36,  inclusive. 

In  Canada,  six  of  the  eleven  provinces  and  territories  reported 
outbreaks  (see  table  7-E).  There  was  a  total  of  71  outbreaks,  38 
in  the  1920-29  decade  and  33  in  the  seven  years  1930-36.  Quebec 
was  high  during  the  early  decade  with  18  outbreaks  and  Ontario 
was  next  with  15.  The  other  5  were  in  New  Brunswick.  Ontario, 
which   had   15   outbreaks  in  the    1920-29   decade,   reported  none 
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during  1930-36.  Conversely  Alberta,  British  Columbia,  and  Mani- 
toba, which  reported  no  outbreaks  in  the  earlier  period,  each  ex- 
perienced one  or  more  in  the  later  term. 

Indiana  was  first  in  the  number  of  typhoid  fever  cases  reported 
for  the  seventeen  years,  with  New  York  second  (table  7-B).  The 
1,478  cases  from  Indiana  represented  11.7  per  cent  of  the  total  ty- 
phoid fever  cases  reported,  while  in  population  that  state  had  but  2.6 
per  cent  of  the  total  for  the  United  States.  For  New  York  state, 
these  percentages  were  10.5  and  10.25  respectively.  In  the  1930- 
36  period,  the  number  of  typhoid  fever  cases  was  proportionately 
less  than  one-half  that  of  the  previous  decade.  Sixteen  states  did  not 
report  typhoid  outbreaks  for  this  later  period.  These  states  were 
Arizona,  Arkansas,  Connecticut,  Florida,  Georgia,  Louisiana,  Mon- 
tana, Nebraska,  Nevada,  New  Hampshire,  New  Mexico,  Oklahoma, 
Oregon,  Rhode  Island,  Tennessee  and  Wyoming. 

There  was  a  total  of  3,437  typhoid  fever  cases  reported  from 
Canada  for  the  entire  seventeen  years.  Quebec  had  the  largest 
number  with  1,558,  Ontario  was  second  and  New  Brunswick  third. 

Only  three  Canadian  provinces  reported  typhoid  fever  outbreaks 
for  the  1920-29  decade  (see  table  7-E).  Ontario  had  the  largest 
number  of  cases,  totaling  1,318.  The  Cochrane  outbreak  in  1923 
was  responsible  for  935  cases.  Quebec  was  high  for  the  1930-36 
period  with  530  cases.  As  in  the  United  States,  the  number  of 
typhoid  fever  cases  reported  for  this  later  period  was  much  less  than 
in  the  previous  decade,  being  only  17.7  per  cent  of  the  total. 

The  number  of  states  reporting  diarrhea  and  dysentery  outbreaks 
was  considerably  less  than  those  reporting  typhoid  outbreaks  (see 
table  7-C).  For  the  entire  period,  only  24  states  reported  such 
illnesses.  The  larger  outbreaks  were  in  the  decade  1920-29,  which 
included  those  at  Detroit,  Michigan,  in  1926;  Santa  Ana,  California, 
in  1924;  and  Salem,  Ohio,  in  1920.  The  diarrhea  and  dysentery 
cases  reported  for  the  seven  years,  1930-36,  represented  only  18.3 
per  cent  of  the  total  and  the  outbreaks  involved  were  confined  to 
16  states. 

Michigan,  California,  Illinois  and  Ohio  were  the  leading  states  in 
number  of  diarrhea  and  dysentery  cases  reported,  reflecting  the  in- 
fluence of  the  Detroit,  Santa  Ana,  Chicago  and  Salem  epidemics. 
The  Charleston  epidemic  caused  West  Virginia  to  lead  all  the  other 
states  for  the  1930-36  period. 

In  Canada,  no  diarrhea  or  dysentery  outbreaks  were  reported  for 
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the  decade  1920-29.  The  province  of  Quebec  reported,  in  the  1930- 
36  period,  3,470  illnesses  of  these  types,  of  which  2,000  were  bacillary 
dysentery  cases  in  the  St.  Jerome  de  Matane  epidemic  of  1935. 

Classification  by  Points  of  Pollution  in  Water  Systems 

In  order  to  obtain  information  concerning  the  outbreaks  in  terms 
of  major  points  where  pollution  of  water  supply  systems  occurred, 
seven  group  classifications  were  established  (see  table  9- A) .  These 
were : 

A — surface  water  supplies 

B — underground  water  supplies 

C — reservoir  and  cisterns 

D— water  purification 

F — distribution  system 

G — collection  and  conduit  system 

H — miscellaneous 
The  seventh  classification  "miscellaneous"  was  necessary  to  in- 
clude outbreaks  concerning  which  data  were  insufficient  for  classifi- 
cation elsewhere,  others  for  which  the  cause  was  undetermined 
and  two  types  not  readily  classifiable  in  the  other  six  groups.  Sub- 
classifications  in  each  group  gave  a  total  of  31  individual  causes  for 
water-borne  outbreaks  (see  table  10- A). 

The  classification  into  which  the  largest  number  of  outbreaks  in 
the  United  States  fell  was  B — underground  water  supplies.  This 
was  to  be  expected  for  underground  sources  of  supply  are  very 
numerous  in  this  country,  both  for  public  and  private  water  systems. 
There  were  120  reported  outbreaks  classifiable  under  this  general 
heading  or  30.1  per  cent  of  the  total  reported  for  the  seventeen  years 
(table  9- A).  The  next  highest  group  was  A — surface  supplies 
totaling  96  or  24.1  per  cent.  In  Canada,  where  untreated  surface 
water  supplies  are  not  uncommon,  there  were  more  Outbreaks  in  this 
group  classification  than  in  any  other — nearly  one  half  of  all  reported. 
It  is  clearly  evident  from  the  data  presented  that  there  is  need  of 
treatment  of  both  ground  and  surface  water  supplies,  at  least  dis- 
infection. 

Perhaps  most  significant  from  a  public  health  standpoint  were  the 
number  of  outbreaks  reported  under  classifications  C,  D,  F,  and  G. 
The  first  three  groups  represent  water  which  was  presumably  under 
the  control  of  the  water  works  officials,  water  ready  for  or  actually 
in  distribution  to  the  consumer.     Outbreaks  in  these  three  groups 
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were  responsible  for  28.8  per  cent  of  the  outbreaks  in  the  United 
States  and  31.0  per  cent  of  those  in  Canada.  They  caused  40.3 
per  cent  of  the  typhoid  fever  cases  and  63.5  per  cent  of  all  illnesses 
reported  in  the  United  States.  In  Canada,  these  percentages  were 
29.9  and  14.8  respectively. 

For  the  United  States,  it  was  necessary  to  classify  one  eighth  of 
the  399  outbreaks  in  the  H — miscellaneous — group,  largely  because 
the  epidemiological  investigations  were  not  sufficient  to  permit 
making  a  satisfactory  decision  as  to  the  cause.  This  was  a  re- 
grettable situation  and  indicates  a  need  for  more  prompt  and  in- 
tensive engineering  and  epidemiological  investigations  of  such  out- 
breaks. Only  by  such  procedure  can  health  officials  expect  in  the 
future  to  check,  control  and  prevent  such  epidemics. 

A  number  of  repeat  outbreaks  occurred  at  the  same  place  and  for 
the  same  cause;  this  is  discussed  more  fully  elsewhere  in  this  report. 
Repeated  exposure  of  citizens  to  infections  from  the  same  cause 
must  necessarily  give  rise  for  concern  over  the  character  of  epidemio- 
logical work  done  and  the  effectiveness  of  subsequent  follow-up 
procedures  for  protection  of  the  public  health. 

There  can  be  no  excuse  for  water-borne  outbreaks  resulting  from 
improper  operation  of  a  water  purification  plant,  or  for  failure  to 
chlorinate  a  water  supply  known  to  be  subject  to  contamination, 
especially  when  equipment  for  this  service  has  been  provided.  There 
occurred,  nevertheless,  63  outbreaks  in  the  United  States  and  9  in 
Canada  under  just  these  circumstances,  chiefly  involving  public 
water  supplies.  Over  21  per  cent  of  the  typhoid  fever  cases  and  52.8 
per  cent  of  all  persons  affected  during  the  399  outbreaks  in  the 
United  States  were  the  result  of  improper  operation  of  water  treat- 
ment plants  or  unsatisfactory  chlorination  (see  tables  9-B,  D). 
For  Canada's  71  outbreaks  these  percentages  were  13.3  and  6.6 
respectively,  but  in  this  regard  it  must  be  remembered  that  in  the 
Dominion  there  are  fewer  water  treatment  plants  than  in  the  United 
States. 

Contamination  of  water  in  distribution  systems  enroute  to  con- 
sumers caused  43  outbreaks  in  the  United  States  and  11  in  Canada. 
Over  90  per  cent  of  these  were  due  to  cross-connections.  There 
were  2,330  cases  of  typhoid  fever  in  the  United  States  caused  by 
pollution  in  public  water  distribution  systems.  In  Canada,  9.5  per 
cent  of  typhoid  fever  cases  and  the  illnesses  of  4.7  per  cent  of  the 
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total  persons  affected  in  water-borne  outbreaks  were  caused  by 
contamination  of  the  water  in  the  distribution  system. 

The  elimination  of  water-borne  outbreaks  resulting  from  the  inter- 
connection of  polluted  and  potable  water  systems  is  one  of  the  major 
problems  facing  water  works  and  public  health  officials  today. 

Pollution  of  collection  and  conduit  systems  caused  18  outbreaks  in 
the  United  States,  including  15.0  per  cent  of  typhoid  fever  cases  and 
11.9  per  cent  of  all  illnesses  reported.  In  Canada,  there  were  6 
such  outbreaks  representing  8.4  per  cent  of  typhoid  fever  cases  and 
22.9  per  cent  of  all  illnesses.  The  use  of  auxiliary  intakes  in  Canada 
during  periods  of  cold  weather,  when  ice  troubles  were  experienced 
at  the  regular  intakes,  was  responsible  for  many  of  these  cases. 

Principal  Causes  of  Water-borne  Outbreaks 

United  States 

Of  the  31  different  classified  causes  of  water-borne  outbreaks  (see 
tables  10,  10- A,  B,  C,  D),  8  were  outstanding  either  for  their  fre- 
quency or  the  number  of  illnesses  resulting.     These  were: 
B-l.     Surface  pollution  of  shallow  wells. 
F-3.      Cross-connection  with  a  polluted  water  supply. 
A-4.     Contamination  of  spring  or  infiltration  gallery  by 

pollution  on  watershed. 
A-l.     Contamination  of  a  brook  or  stream  by  pollution 

on  watershed. 
A-2.     Use  of   polluted   water   from   a   river   or   irrigation 

ditch,  untreated. 
D-2.     Inadequate  chlorination  when  the  only  treatment. 
D-l.     Inadequate  control  over  filtration  and  allied  treat- 
ment processes. 
G-2.     Seepage  of  surface  water  or  sewrage  into  gravity  con- 
duit. 
B-l.     The  largest  number  of  outbreaks  was  due  to  surface  pollu- 
tion of  shallow  wells,  totalling  52.     Ten  of  these  were  in  the  state  of 
Maryland  and  seven  in  Indiana  (see  table  8-A)..     There  were  1,161 
cases  of  typhoid  fever  caused  by  drinking  polluted  water  from  shal- 
low wells.     One  outbreak  at  Taylorsville,  Kentucky,  in  1935  resulted 
in  186  cases  and  16  deaths.     The  largest  outbreak  of  acute  diarrhea 
from  this  cause  was  in  1928,  at  Ozark  Beach,  Missouri,  a  summer 
resort,  when  2,000  cases  were  reported.     In  total  persons  affected 
this  cause  rated  seventh. 
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F-3.  The  second  most  frequent  cause  of  water-borne  outbreaks 
was  "cross-connections  with  polluted  water  systems"  with  40  cases 
reported.  This  was  the  leading  cause  of  typhoid  fever  cases,  total- 
ling 2,122  or  16.9  per  cent  of  all  cases  reported.  It  also  rated  fourth 
in  total  persons  affected.  The  largest  number  of  cross-connection 
outbreaks  occurred  in  the  state  of  Illinois  where  8  were  reported. 
New  York  had  7  cross-connection  outbreaks,  6  of  which  occurred  in 
the  decade  1920-29.  Four  of  the  Illinois  outbreaks  were  in  the  City 
of  Chicago,  including  the  amebic  dysentery  outbreak  of  1933. 

The  largest  typhoid  fever  outbreak  due  to  a  cross-connection  was 
at  Winona  Lake,  Indiana,  in  1925,  when  the  water  system  to  a 
Chautauqua  camp  meeting  became  contaminated,  causing  at  least 
1,000  cases  scattered  throughout  a  score  of  states.  Other  large 
outbreaks  from  this  cause  were  two  at  Ft.  Wayne,  Indiana,  and  one 
at  Bloomington,  Illinois,  all  three  resulting  from  cross-connections 
in  railroad  shops.  Of  32  outbreaks  in  industrial  plants,  17  or  53.1 
per  cent  were  the  result  of  cross-connections. 

A-4-  Contamination  of  springs  or  infiltration  galleries  by  pollu- 
tion on  the  watershed  caused  31  outbreaks,  totalling  630  cases  of 
typhoid  fever  and  555  cases  of  diarrhea.  Most  of  these  outbreaks 
were  in  the  small  areas  where  raw  water  was  being  used  without 
treatment,  the  largest  number  being  in  Pennsylvania,  where  268  cases 
of  typhoid  fever  occurred.  There  were  500  cases  of  diarrhea  from 
this  cause  at  two  summer  resort  hotels  in  New  York  state. 

A-l.  The  contamination  of  surface  streams  by  pollution  on  the 
watershed  resulted  in  27  outbreaks,  550  cases  of  typhoid  fever  and 
2,733  cases  of  diarrhea.  The  largest  outbreak  of  this  type  was  at 
Fitchburg,  Massachusetts,  in  March,  1934  when,  shortly  after  a 
large  number  of  W.P.A.  laborers  had  been  assigned  to  work  on  the 
watershed  of  the  public  water  supply,  an  outbreak  occurred  with 
over  2,500  cases  of  diarrhea.     The  water  supply  was  not  chlorinated. 

A-2.  Although  there  were  25  outbreaks  which  resulted  from  the 
use  of  raw  water  from  a  polluted  river  or  irrigation  ditch,  none  of 
them  was  a  large  outbreak.  Eighteen  of  these  outbreaks  were  in 
the  decade  1920-29,  representing  522  of  the  668  persons  affected. 
Seven  outbreaks  were  in  California,  with  4  each  in  Pennsylvania  and 
West  Virginia. 

Raw  river  water  entering  a  shallow  well  at  Boise,  Idaho,  in  1920 
caused  one  of  the  most  severe  outbreaks  in  this  classification — 40 
cases  of  typhoid  fever  with  11  deaths.     Over  a  period  of  several 
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months  in  1930,  there  were  63  cases  of  typhoid  fever  in  the  Sacra- 
mento River  Delta,  the  result  of  drinking  sewage-contaminated 
water  from  a  slough.  Again  in  1931,  there  were  26  more  cases  from 
the  same  cause. 

D-2.  "Inadequate  chlorination  when  the  only  treatment"  was 
the  cause  of  23  outbreaks,  of  which  4  occurred  in  the  state  of  West 
Virginia  and  3  in  Michigan.  Six  of  the  30  largest  typhoid  fever 
outbreaks  in  the  United  States  during  the  seventeen  years  were  due 
to  this  cause.  These  were  at  Akron,  New  York;  Chamberlain, 
South  Dakota;  Chicago,  Illinois;  Salt  Lake  City,  Utah;  Grafton, 
West  Virginia;  and  Covington-Newport,  Kentucky.  They  repre- 
sented 1,163  cases  and  117  deaths — a  tragic  toll  indeed  for  carelessness 
or  incompetency.  Many  of  these  outbreaks  were  apparently  due 
to  ordinary  carelessness  in  operation.  In  other  cases,  there  was 
abnormal  absorption  of  chlorine  at  times  of  heavy  pollution  with 
failure  to  detect  this  condition,  suggesting  a  lack  of  proper  control 
measures  to  assure  maintenance  of  sufficient  residual  chlorine  in  the 
treated  water  for  proper  disinfection. 

Here  again  it  is  apparent  that  much  more  rigid  supervision  over 
chlorination  control  practices  is  necessary  at  plants  depending  on 
this  chemical  alone  for  public  health  protection.  In  the  light  of 
past  experiences,  dependence  at  such  plants  on  a  single  chlorinator 
can  no  longer  be  considered  adequate  public  health  assurance. 
Routine  and  reasonably  frequent  (especially  during  emergency 
periods)  tests  to  determine  the  chlorine  absorptive  characteristics 
of  the  water  to  be  treated  are  essential  for  proper  control  of  the 
chlorine  treatment. 

Seventeen  outbreaks  representing  594  cases  of  typhoid  fever  were 
caused  when  chlorination  was  discontinued  for  one  reason  or  another, 
(D-3),  thus  permitting  contaminated  water  to  be  sent  to  consumers 
without  disinfection.  Among  the  larger  epidemics  due  to  this  cause 
were  those  at  Pittsburg,  California;  Alpena,  Michigan;  and  an  un- 
named city  "N"  in  Pennsylvania. 

D-l.  The  most  disconcerting  feature  of  this  entire  study  of  water- 
borne  outbreaks  was  the  large  number  of  outbreaks  and  cases  of 
illness  reported  from  communities  where  water  purification  plants 
had  been  provided  which  were  not  properly  operated.  There  were 
22  outbreaks  of  this  character,  resulting  in  649  reported  cases  of 
typhoid  fever  and  48,761  cases  of  diarrhea  and  dysentery. 

The  largest  outbreak  was  at  Detroit,  Michigan,  in  1926,  when, 
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apparently  as  a  result  of  heavy  pollution  of  the  Detroit  river  and 
inadequate  treatment  of  this  water  at  the  nitration  plant,  contami- 
nated water  entered  the  city  mains  causing  acute  gastro-intestinal 
disturbances  in  45,000  to  50,000  citizens.  The  most  recent  outbreak 
of  this  kind  occurred  at  Minneapolis,  Minnesota,  beginning  in  May, 
1935.  There  were  213  cases,  7  deaths,  and  an  unknown  number  of 
cases  of  gastro-enteritis.  Evidence  points  to  the  probability  that  a 
situation  not  dissimilar  to  that  at  Detroit  occurred  while  the  amount 
of  chlorine  used  for  disinfection  was  low.  Other  large  outbreaks 
of  this  type  occurred  at  Morrisville,  Pennsylvania;  Grand  Forks, 
North  Dakota;  Seneca  Falls  and  Mechanicville,  New  York;  and 
Affinity  and  Williamson,  West  Virginia. 

Outbreaks  of  this  kind  in  large  cities  with  well  equipped  plants 
under  technical  supervision  are  serious  challenges  to  the  adequacy 
of  our  water  safety  control  practices  and  warrant  most  serious  de- 
liberation. They  constitute  a  sharp  warning  which  must  be  heeded 
if  disastrous  recurrences  are  to  be  prevented.  Citizens,  after  paying 
the  cost  of  constructing  modern  water  purification  plants,  have  a 
right  to  expect  freedom  from  water-borne  outbreaks  in  their  com- 
munities. The  occurrence  of  such  outbreaks  is  a  distinct  set-back 
to  public  health  and  water  works  progress. 

Of  all  the  public  utilities,  none  is  more  important  than  water 
supply,  both  from  the  standpoint  of  service  and  public  health.  The 
possibilities  that  exist  for  mass  infection  of  the  citizens  of  a  modern 
community  through  an  error  or  carelessness  in  the  operation  of  a 
water  works  plant  are  much  greater  than  is  generally  realized.  It 
is  clearly  evident  that,  if  water-borne  epidemics  are  to  be  avoided, 
water  works  operators  and  especially  those  assigned  to  treatment 
plants  must  be  properly  trained  for  their  jobs  and  so  disciplined  in 
regard  to  their  duties  that  they  will  be  alert  to  meet  all  emergencies. 
It  should  be  obvious  to  any  responsible  public  official  that  a  water 
purification  plant  is  a  vital  unit  in  the  public  service  of  a  community 
and  as  such  should  be  operated  by  competent  men  under  proper 
technical  guidance. 

There  is  need  for  more  effective  co-operation  between  public  health 
and  water  works  officials  in  working  out  a  control  program  for  safe- 
guarding public  water  supplies,  both  under  normal  operations  and 
during  emergencies.  Together,  they  can  do  much  to  educate  the 
public  and  public  officials  to  the  necessity  of  employing  trained  water 
works  officials,   working  under  assured  tenure  of  office,   adequate 
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salaries,  and  improved  working  conditions      Much  has  already  been 
accomplished  along  these  lines. 

G-2.  Seepage  of  surface  water  or  sewage  into  gravity  conduits 
was  the  cause  of  the  second  largest  number  of  typhoid  fever  cases 
and  total  number  of  illnesses  reported.  There  were  13  outbreaks  in 
this  classification  representing  1,814  cases  of  typhoid  fever  and 
9,540  cases  of  diarrhea.  The  classic  outbreak  of  this  group  and  one 
of  the  most  disastrous  water-borne  outbreaks  on  record  was  at  Salem, 
Ohio,  in  1920  when  884  cases  of  typhoid  fever  with  27  deaths  and 
over  7,000  cases  of  acute  diarrhea  occurred,  following  the  leakage  of 
sewage  into  a  gravity  tile  pipe  used  in  the  public  water  system. 
Other  large  epidemics  in  this  classification  were  those  at  Olean, 
New  York;  Brigham,  Utah;  Helena,  Montana;  Greenville,  Illinois; 
and  Grand  Forks,  North  Dakota. 

Canada 

The  major  causes  of  water-borne  outbreaks  in  Canada  were  con- 
cerned with  the  use  of  untreated  surface  supplies,  the  use  of  auxiliary 
intakes,  the  existence  of  cross-connections,  and  improper  chlorination. 
A  large  number  of  public  and  private  water  systems  in  the  Dominion 
are  supplied  from  surface  sources  without  any  treatment.  This 
undoubtedly  accounted  for  the  large  number  of  outbreaks  in  the  three 
classifications  of  this  particular  group  (A-l,  A-2,  A-3).  They  repre- 
sented 34  outbreaks  or  47.9  per  cent  of  the  71  Canadian  outbreaks 
reported.  In  typhoid  fever  cases  they  totaled  2,018  cases  or  58.7 
per  cent  of  all  such  illnesses. 

The  two  largest  Canadian  outbreaks  in  which  untreated  surface 
water  supplies  were  involved  were  the  extraordinary  bacillary  dysen- 
tery epidemic  at  St.  Jerome  de  Matane,  Quebec,  in  1935,  resulting 
in  2,000  cases  and  40  deaths,  and  the  intensive  typhoid  fever  epi- 
demic at  Cochrane,  Ontario,  in  1923  for  which  935  cases  of  typhoid 
fever  and  70  deaths  were  reported.  Others  were  at  St.  Leonard, 
Bathurst,  and  Edmundston,  New  Brunswick;  and  Potton,  and 
Perce,  Quebec. 

G-l.  The  use  of  auxiliary  intakes,  through  which  polluted  water 
was  drawn  into  water  systems,  caused  5  outbreaks  of  illness  in 
Canada.  All  occurred  in  the  winter  months  of  February  and  March, 
usually  due  to  ice  difficulties  with  the  normal  source  of  supply.  The 
largest  outbreak  of  this  classification  was  at  Montmagny,  Quebec, 
where,  in  February,  1934,  1,000  cases  of  dysentery  developed  when 
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the  regular  supply  of  water  from  brooks  was  insufficient  during  the 
intensely  cold  spell  and  a  supplemental  supply  was  obtained  from  a 
polluted  river. 

F-3.  In  common  with  the  United  States,  Canada  suffered  the 
consequences  of  cross-connections  between  public  water  systems  and 
polluted  water  systems.  There  were  9  reported  outbreaks  charge- 
able to  cross-connections,  resulting  in  278  cases  of  typhoid  fever. 
The  largest  was  at  St.  Jerome,  Quebec,  in  1923,  when  due  to  a  cross- 
connection  between  the  public  water  system  and  another  system 
supplied  from  a  polluted  river,  contamination  of  the  former  supply 
took  place  causing  115  cases  of  typhoid  fever  with  4  deaths. 

Largest  Water-borne  Outbreaks 

United  States 

In  the  399  water-borne  outbreaks  reported,  86.2  per  cent  of  the 
115,645  cases  of  illness  occurred  as  a  result  of  33  epidemics  in  each  of 
which  300  or  more  persons  were  affected  (see  table  11-A).  Fifteen  of 
these  outbreaks  involved  1,000  or  more  reported  illnesses.  Of  the  10 
largest  outbreaks  in  total  persons  affected,  8  were  in  the  decade 
1920-29  inclusive.  Both  of  the  other  two  were  outbreaks  of  acute 
diarrhea,  one  at  Charleston,  West  Virginia,  and  the  other  at  Fitch- 
burg,  Massachusetts. 

The  fatality  rate  in  28  of  the  largest  water-borne  typhoid  fever 
epidemics  in  the  United  States  averaged  7.7  per  cent  of  the  cases. 

From  the  standpoint  of  deaths  resulting,  the  Chicago  amebic 
dysentery  epidemic  of  1933  was  the  most  disastrous  with  98  deaths 
among  1,409  cases.  In  number  of  typhoid  fever  cases  reported, 
the  cross-connection  outbreak  at  Winona  Lake,  Indiana,  during  the 
summer  of  1925  was  the  largest.  Unfortunately,  no  accurate  record 
of  deaths  was  reported  for  this  epidemic. 

The  Salem,  Ohio,  epidemic  of  1920-21,  resulting  from  leakage  of 
sewage  into  a  gravity  tile  pipe  in  the  public  water  system,  ranks 
first  in  general  severity  and  in  the  percentage  of  the  population  made 
ill.  This  was  one  of  the  notable  typhoid  fever  epidemics  in  the 
history  of  this  country  because  of  the  suddenness  of  its  onset,  the 
alertness  and  promptness  displayed  in  locating  and  stopping  the 
pollution  at  its  source,  the  control  over  cases  by  public  health  officials, 
and  the  character  of  the  subsequent  epidemiological  investigation. 
In  a  population  of  10,300,  76.5  per  cent  of  the  people  were  made  ill. 
There  were  about  7,000  cases  of  acute  diarrhea,  884  cases  of  typhoid 
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fever  and  27  deaths.  The  need  for  nursing  and  relief  services  was  so 
great  that  the  American  Red  Cross  was  called  upon  for  assistance. 

Another  very  serious  typhoid  fever  and  dysentery  outbreak  oc- 
curred in  Santa  Ana,  California  in  January  and  February,  1924. 
Here  48.2  per  cent  of  a  population  of  21,500  was  made  ill  including 
369  reported  cases  of  typhoid  fever  with  28  deaths.  The  cause  of 
this  epidemic  was  the  pollution  of  an  air  lift  well  by  sewage  which 
entered  through  a  drain  pipe  directly  connected  to  a  public  sewer. 

Akron,  New  York,  experienced  284  cases  of  typhoid  fever  and  18 
deaths  in  1926  because  of  insufficient  and  ineffective  chlorination  of  a 
shallow  well  in  limestone  supplying  water  to  one  section  of  the  village. 
Chamberlain,  South  Dakota,  had  an  epidemic  of  282  cases  of  typhoid 
fever  with  29  deaths,  which  began  about  the  middle  of  December, 
1932  and  continued  for  over  a  month.  It  was  apparently  due  to 
inadequate  chlorination  of  highly  polluted  Missouri  River  water, 
which  was  the  source  of  the  public  water  supply. 

The  Springfield,  Missouri  epidemic,  which  occurred  during  the 
summer  of  1936,  has  many  controversial  points  with  reference  to  its 
origin.  Officially  225  typhoid  fever  cases  and  26  deaths  were  re- 
ported as  due  to  pollution  of  private  wells.  However,  an  unofficial 
investigator  reported  (10)  from  20,000  to  30,000  cases  of  acute  diarrhea 
also.  There  is  some  evidence  that  these  cases,  and  at  least  part  of 
the  typhoid  fever  cases,  may  have  been  caused  by  pollution  of  the 
public  water  supply. 

An  outbreak  of  typhoid  fever  in  Brigham,  in  Utah,  in  1920 
involving  230  cases  of  typhoid  fever  and  15  deaths  was  reported  to 
have  been  caused  under  circumstances  similar  to  those  which  re- 
sulted in  the  Salem,  Ohio  epidemic.  Water  flowing  in  a  vitrified 
clay  gravity  supply  pipe  from  a  spring  became  polluted  by  the 
effluent  from  a  septic  tank.  The  Minneapolis  outbreak  of  typhoid 
fever  resulting  in  213  cases  and  7  deaths  appears  to  have  been  due  to 
inadequate  chlorination  at  one  of  the  city's  filtration  plants,  at  a 
time  when  the  water  being  treated  was  heavily  polluted.  At  Helena, 
Montana  there  was  an  outbreak  of  205  cases  of  typhoid  fever  and 
17  deaths  when  water  from  a  47-foot  well  flowing  by  gravity  through 
a  tile  pipe  line  in  a  gulch  apparently  became  polluted  by  sewage. 
A  cross-connection  in  a  railway  shop  was  the  cause  of  an  outbreak 
of  200  cases  of  typhoid  fever  and  24  deaths  at  Bloomington,  Illinois, 
in  1920. 

As  stated  above,   the  largest  outbreak  of  diarrhea  occurred  in 
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Detroit  in  1920  when  a  heavily  polluted  volume  of  water  passed 
through  the  city  nitration  plant  at  a  time  when  chlorination  was 
reported  inadequate.  The  next  reported  large  outbreak  of  gastro- 
enteritis, but  involving  no  cases  of  typhoid  fever,  was  at  Charleston, 
West  Virginia,  in  November,  1930.  Unusual  biological  conditions 
in  the  Ohio  river  basin,  during  the  drought  period  of  that  year,  are 
considered  to  have  been  responsible  for  these  illnesses.  Although 
the  water  at  Charleston  was  filtered  and  chlorinated  at  the  time,  it 
had  a  very  objectionable  taste  due  to  decomposition  of  algae  and 
other  biological  growths.  Similar  objectionable  conditions  developed 
in  the  public  water  supplies  of  other  cities  such  as  Ashland  and 
Louisville,  Kentucky;  and  Portsmouth  and  Cincinnati,  Ohio. 

A  cross-connection  outbreak  in  Ft.  Wayne,  Ohio,  in  1929  caused 
over  5,000  cases  of  diarrhea  and  53  cases  of  typhoid  fever  with  3 
deaths.  A  similar  but  more  disastrous  outbreak  occurred  in  the 
same  city  in  1923,  resulting  in  140  cases  of  typhoid  fever  and  24 
deaths.  The  Fitchburg,  Massachusetts,  outbreak  of  2,500  cases  of 
diarrhea  has  already  been  discussed.  In  Hillsboro,  Ohio,  in  January, 
1921,  the  use  of  an  auxiliary  intake  was  the  probable  cause  of  over 
2,000  cases  of  gastro-enteritis  with  12  cases  of  typhoid  fever.  Other 
large  outbreaks  of  diarrhea,  but  not  involving  typhoid  fever  cases, 
were  at  Ozark  Beach,  Missouri  (1928),  and  at  Charleston  and 
Greenville,  Illinois,  in  1925. 

Canada 

The  fatality  rate  of  six  of  the  ten  largest  typhoid  fever  outbreaks 
in  Canada  was  7.6  per  cent,  practically  the  same  as  among  the  largest 
epidemics  in  the  United  States. 

The  largest  water-borne  outbreak  in  Canada  for  the  seventeen 
year  period  was  the  bacillary  dysentery  (Flexner  type)  at  St.  Jerome 
de  Matane  in  the  Province  of  Quebec  in  February,  1935  (see  table 
11-A).  The  toll  of  this  epidemic  was  about  2,000  cases  of  dysentery 
with  40  deaths.  The  severity  of  this  outbreak  may  be  judged  from 
the  fact  that  over  40  per  cent  of  the  population  was  made  ill.  In- 
vestigators report  the  finding  of  an  active  carrier  of  Flexner's  bacilli 
among  a  labor  party  employed  in  lowering  the  intake  pipe  at  the 
lake  used  as  the  source  of  the  city's  water  supply.  Sanitary  con- 
ditions were  not  good  at  the  labor  camp  which,  however,  was  not  on 
the  water  shed.     It  is  believed  that  fecal  matter  was  transmitted 
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on  the  boots  of  laborers  and  polluted  the  lake  in  the  immediate 
vicinity  of  the  supply  pipe  intake. 

One  of  the  most  notable  public  health  calamities  in  the  history  of 
Ontario  was  a  water-borne  outbreak  of  typhoid  fever  at  the  town 
of  Cochrane  in  the  spring  of  1923.  There  were  935  reported  cases 
and  70  deaths.  The  public  water  supply,  which  was  obtained  from 
one  of  a  series  of  lakes  and  delivered  to  consumers  without  any 
subsequent  treatment,  was  polluted  by  water  from  a  second  lake 
into  which  sewage  was  discharged.  Due  to  ice  conditions,  the  eleva- 
tion of  the  water  in  the  latter  lake  became  higher  than  that  in  the 
one  used  as  the  source  of  the  town's  water  supply  and  the  polluted 
water  flowed  into  the  public  reservoir.  To  aid  in  controlling  this 
epidemic  and  to  render  much  needed  relief  to  victims,  the  Canadian 
Red  Cross  was  called  into  service. 

At  Ste.  Scholastique,  Quebec,  a  village  of  less  than  800  population, 
there  occurred  in  October,  1931,  a  sharp  epidemic  of  typhoid  fever 
resulting  in  200  cases  with  20  deaths.  This  was  the  largest  outbreak 
of  typhoid  fever  in  the  1930-36  period.  A  drain,  which  had  formerly 
served  as  an  overflow  from  a  water  reservoir,  was,  according  to  re- 
ports, used  as  a  sewer  drain  serving  several  houses.  In  one  of  the 
houses  there  was  an  active  case  of  typhoid  fever.  Pollution  from 
the  sewer  apparently  entered  the  reservoir  and  as  a  result  typhoid 
fever  organisms  were  promptly  transmitted  through  the  public 
water  system  to  over  one  quarter  of  the  citizens  of  the  village.  The 
penalty  at  Pointe-a-Gatineau,  Quebec,  for  having  a  chlorinator  out 
of  order  when  a  break  occurred  in  a  water  intake,  thus  allowing  pol- 
luted river  water  to  enter  the  system  without  disinfection,  was  an 
epidemic  of  200  cases  of  typhoid  fever  with  9  deaths.  This  outbreak 
occurred  in  August,  1929.  At  St.  Leonard,  New  Brunswick,  in 
November  1927,  there  was  an  outbreak  of  200  cases  of  typhoid  fever 
caused  by  drinking  polluted  water  from  the  St.  John  river.  The  use 
of  an  auxiliary  intake  in  a  polluted  river  was  reported  as  the  probable 
cause  of  160  typhoid  fever  cases  at  Terrebonne,  Quebec,  in  March, 
1920. 

The  largest  outbreak  of  acute  diarrhea  reported  from  Canada 
occurred  at  Montmagny,  Quebec,  in  February,  1934.  More  than 
1,000  cases  of  illness  were  included  in  this  outbreak  which  also 
resulted  from  the  use  of  polluted  river  water  through  an  auxiliary 
intake.  This  intake  was  used  to  supplement  the  regular  source  of 
supply  which  had  become  inadequate  due  to  freezing  of  the  river. 
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Significant  Features  of  Large  Water-borne  Outbreaks 

Percentage  of  Illnesses — United  States 

The  highest  percentages  of  illness  among  persons  exposed  to  con- 
taminated water  supplies  were  in  the  outbreaks  of  diarrhea  reported. 
At  a  public  school  in  Edgewood,  Indiana,  in  December,  1931,  of  425 
teachers  and  children  at  the  school,  390  or  91.8  per  cent  were  made 
ill.  A  drilled  well  serving  the  school  had  not  been  sealed  properly 
at  the  top  and  sewage  leaked  into  it.  In  an  outbreak  at  Yorkville, 
Illinois,  in  October,  1928,  there  developed  400  cases  of  diarrhea  among 
a  population  of  500  when  the  waters  of  a  polluted  river  flooded  an 
area  over  the  collecting  galleries  for  the  public  water  supply,  which 
was  not  chlorinated.  This  was  80.0  per  cent  of  the  persons  exposed. 
In  the  Salem,  Ohio,  epidemic,  76.5  per  cent  of  the  population  was 
made  ill.  At  Greenville,  Illinois,  in  January,  1925,  a  situation  similar 
to  that  at  Salem  caused  2,000  cases  of  diarrhea  among  a  town 
population  of  3,100  or  64.5  per  cent  illness.  Here  there  was  a  leak- 
age of  sewage  into  a  nearby  gravity  line  made  of  tile  pipe,  which 
carried  water  from  a  drift  well  to  a  collecting  reservoir. 

In  the  typhoid  fever  outbreaks,  the  percentage  of  cases  to  persons 
exposed  was,  of  course,  much  lower  than  in  the  diarrhea  outbreaks. 
Among  339  pupils  and  teachers  at  the  Winston  Consolidated  School 
in  Missouri  in  May,  1 929,  there  developed  82  cases  of  typhoid  fever 
with  3  deaths,  or  24.2  per  cent  infection  when  seepage  from  the  school 
toilets  polluted  a  shallow  well  used  for  supplying  water. 

In  a  population  of  400  at  Coalwood-Caretta,  West  Virginia,  85 
typhoid  fever  cases  occurred,  or  21.2  per  cent,  when  in  April,  1929 
the  people  obtained  water  from  polluted  springs  and  streams  be- 
cause of  an  objectionable  taste  in  the  regular  supply  from  a  deep  well. 
There  were  six  fatal  cases.  The  Chamberlain,"  South  Dakota,  and 
Akron,  New  York,  typhoid  epidemics  previously  mentioned  caused 
illness  among  18.4  and  13.5  per  cent  of  the  respective  populations 
exposed. 

Percentage  of  Illnesses — Canada 

The  highest  incidence  of  illness  from  drinking  contaminated  water 
was  at  a  tourist  camp  at  Perce,  Quebec,  in  August,  1936,  where 
there  were  150  cases  of  acute  diarrhea  among  a  population  of  300. 
The  cause  of  this  outbreak  was  the  pollution  of  a  well  by  a  nearby 
septic  tank.     At  St.  Ours,   Quebec,  in  February,   1934,  there  was 
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an  outbreak  of  300  cases  of  diarrhea  or  48.8  per  cent  of  the  popula- 
tion. This  water  supply  became  contaminated  when  an  auxiliary 
intake  was  put  into  service  during  a  cold  spell.  The  St.  Jerome 
de  Matane,  Quebec,  bacillary  dysentery  outbreak  previously  men- 
tioned had  a  case  incidence  of  42.0  per  cent. 

There  were  three  Canadian  typhoid  outbreaks  all  discussed  else- 
where in  this  report  where  the  number  of  cases  reported  was  ap- 
proximately one-fourth  of  the  population.  These  were  at  Cochrane, 
Ontario  (26.7  per  cent) ;  Ste.  Scholastique  (25.3  per  cent)  and  Potton 
Township,  Quebec  (24.9  per  cent). 

Causes  of  the  Largest  Water-borne  Outbreaks 

Of  the  33  largest  water-borne  outbreaks  in  the  United  States  in 
each  of  which  300  or  more  persons  were  made  ill,  17  or  51.5  percent 
were  due  to  the  following  causes: 


No.  of     - 
Outbreaks 


D-2. 
F-3 
D-l. 
G-2 


Cause 

Inadequate  Chlorination — When  the  Only  Treatment 5 

Cross-Connection  with  a  Polluted  Water  Supply 5 

Inadequate  Control  Over  Filtration  and  Allied  Treatments.  4 

Seepage  of  Surface  Water  or  Sewage  into  a  Gravity  Conduit .  3 


In  Canada,  there  were  9  outbreaks  each  resulting  in  illness  among 
150  or  more  persons.  These  accounted  for  74.1  per  cent  of  the 
total  persons  affected  in  all  outbreaks.  Five  of  these  outbreaks  or 
55.6  per  cent  were  due  to  two  causes: 


No.  of 
O  utbreaks 


Cause 

G-l      Use  of  an  Auxiliary  Intake  to  a  Polluted  Source 3 

A-3      Use  of  Polluted  Lake  Water  Untreated 2 


TABLE  (a) 


POPULATION  GROUP 

LARGEST  TYPHOID  FEVER 
OUTBREAKS 

LARGEST  OUTBREAKS  IN 
TOTAL  PERSONS  AFFECTED 

Under  1 

,000 

4 

3 

1,001  to 

5,000 

8 

13 

5,001  to 

10,000 

4 

4 

10,001  to 

25,000 

4 

5 

25,001  to 

50,000 

3 

3 

50,001  to 

100,000 

2 

2 

100,001  to 

500,000 

4 

1 

500,001  to  1 

,000,000 

0 

0 

Over  1,000,000 

1 

2 

Total 

30 
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Twenty-four  or  80.0  per  cent  of  the  30  largest  typhoid  fever 
outbreaks  in  the  United  States  were  due  to  the  following  6  causes: 

No.  of 
Cause  Outbreaks 

D-2.     Inadequate  Chlorination — When  the  Only  Treatment 6 

G  -2  Seepage  of  Surface  Water  or  Sewage  into  a  Gravity  Conduit .  .  5 

F-3      Cross-Connection  with  a  Polluted  Water  Supply 4 

B-l      Surface  Pollution  of  Shallow  Wells 3 

D-l  Inadequate  Control  over  Filtration  and  Allied  Treatments.  .  3 

D-3.  Interruption  of  Chlorination — When  the  Only  Treatment..  3 

Of  the  10  largest  Canadian  typhoid  fever  outbreaks,  6  were  due  to 
the  following  causes: 

No.  of 
Cause  Outbreaks 

A-l.     Contamination  of  a  Brook  or  Stream  by  Pollution  on  the 

Water  Shed 2 

A-2.  Use  of  Polluted  Water  from  a  River  or  Irrigation  Ditch  Un- 
treated     2 

D-3.     Interruption  of  Chlorination — When  the  Only  Treatment.  .   2 

These  summaries  of  major  causes  of  large  water-borne  outbreaks 
tell  their  own  story  of  where  public  health  and  water  works  officials 
in  both  countries  could,  to  advantage,  exercise  more  strict  super- 
vision over  public  water  supplies. 

Distribution  of  Largest  Outbreaks  by  Population  Groups 

In  the  United  States,  there  were  more  large  typhoid  fever  epidemics 
and  outbreaks  involving  diarrhea,  dysentery  and  typhoid  fever  in 
cities  of  the  1,000  to  5,000  population  group  than  in  any  of  the  others. 
Table  (a)  is  a  comparison  of  these  outbreaks  by  population  groups. 

Group  Outbreaks  of  Special  Significance 

It  was  found  on  analysis  that  nearly  two-thirds  of  the  persons 
affected  by  water-borne  outbreaks  in  the  United  States  had  used 
water  from  supplies  of  the  following  six  groups:  (see  table  12). 

No.  of 
Outbreaks 

1.  Cities  and  Towns  Having  Water  Treatment  Facilities 92 

2.  Industrial  Plants 32 

3.  Summer  Resorts  and  Recreational  Places 22 

4.  Schools  and  Colleges 11 

5.  Other  Institutions 8 

6.  Employee  Camps 4 

Total 169 
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These  represented  42.4  per  cent  of  the  total  of  399  outbreaks  re- 
ported for  the  seventeen  years.  They  included  over  50  per  cent 
of  the  typhoid  fever  cases,  approximately  the  same  percentage  of 
deaths  and  two-thirds  of  the  diarrhea  and  dysentery  cases. 

In  table  12  are  listed  in  order  of  their  frequency  the  causes  of  the 
169  water-borne  outbreaks  in  these  six  special  groups.  Here,  again, 
ineffective  control  of  cross-connections  and  improper  operation  of 
water  treatment  plants  loom  up  as  the  major  contributory  causes 
of  illness.  They  were  responsible  for  94  of  the  169  outbreaks. 
Cross-connection  with  polluted  water  systems  was  the  principal 
cause,  being  responsible  for  36  separate  outbreaks. 


OUTBREAKS 

POPULATION 

GROUP 

Number 

Percentage 

Under  1,000 

9 

9.8 

1,001  to 

5,000 

21 

22.8 

5,001  to 

10,000 

19 

20.7 

10,001  to 

25,000 

16 

17.4 

25,001  to 

50,000 

5 

5.4 

50,001  to 

100,000 

8 

8.7 

100,001  to 

500,000 

7 

7.6 

500,001  to  1 

,000,000 

0 

0.0 

Over  1,000,000 

7 

7.6 

Total 

92 

100.0 

1.  Cities  and  Towns  Having  Water  Treatment  Facilities 

Of  the  92  water-borne  outbreaks  in  cities  or  towns  having  water 
treatment  facilities,  52  resorted  to  chlorination  alone  for  public 
health  protection.  Thirty-eight  others  filtered  their  water  supplies 
(with  or  without  chlorination)  and  two  depended  on  partial  clarifica- 
tion by  sedimentation  with  or  without  chemical  coagulation  (see 
table  12-A). 

These  outbreaks  were  distributed  by  population  groups  as  shown 
in  table  (b). 

This  clearly  indicates  the  need  for  closer  supervision  over  water 
treatment  methods  in  cities,  especially  in  the  1,000  to  25,000  popu- 
lation range. 
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The  causes  of  these  outbreaks  were  distributed  according  to  the 
standard  classification  as  given  in  table  (c) . 

The  number  of  cases  of  typhoid  fever,  diarrhea  and  dysentery  were 
distributed  according  to  the  standard  classification  as  shown  in 
table  (d). 

2.  Industrial  Plants 

There  were  32  water-borne  outbreaks  involving  employees  at 
industrial  plants  (see  table  12-B).  They  included  2,615  cases  of 
diarrhea  and  dysentery  and  795  cases  of  typhoid  fever  with  90  deaths. 


TABLE  (c) 


FILTRATION  WITH 

CLASSIFICATION 

CHLORINATION 

OR  WITHOUT 
CHLORINATION 

COAG.  AND  SED. 

TOTAL 

A-2 

0 

1 

1 

2 

A-4 

1 

0 

0 

1 

B-5 

0 

1 

0 

1 

C-l 

2 

0 

0 

2 

D-l 

0 

20 

1 

21 

2 

18 

1 

0 

19 

3 

15 

1 

0 

16 

4 

0 

1 

0 

1 

F-3 

9 

6 

0 

15 

4 

1 

0 

0 

1 

H-2 

2 

0 

0 

2 

3 

2 

2 

0    ' 

4 

4 

2 

0 

0 

2 

G-l 

0 

1 

0 

1 

2 

0 

4 

0 

4 

Total 

52 

38 

2 

92 

The  principal  cause  of  these  outbreaks  was  cross-connections  between 
a  polluted  water  supply  system  and  one  used  for  drinking  purposes. 
There  were  17  of  these  representing  53.1  per  cent  of  this  entire 
group.  The  largest  outbreak  was  the  one  at  the  railroad  shop  in 
Bloomington,  Illinois,  in  1920.  Several  were  in  food  processing 
plants  including  canneries,  a  dairy,  a  bakery,  and  a  candy  factory. 
The  total  number  of  illnesses  in  this  group  due  to  cross-connections 
was  2,312  of  which  489  were  typhoid  fever  cases  and  1,823  cases  of 
diarrhea  or  dysentery.  There  were  60  deaths.  This  is  a  strong 
indictment  of  carelessness  in  piping  arrangements  and  operating 
practices  in  these  plants. 
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Four  outbreaks  resulted  from  persons  drinking  water  known  to 
have  been  polluted  and  not  intended  for  drinking  purposes.  These 
unfortunate  circumstances  caused  692  cases  of  acute  diarrhea  and 
152  cases  of  typhoid  fever  with  20  deaths. 

In  Canada,  there  were  5  outbreaks  involving  industrial  plants  and 
they  resulted  in  80  cases  of  typhoid  fever  with  6  deaths.  Four  were 
cross-connection  outbreaks. 

TABLE  (d) 


CLASSIFI- 
CATION 

CHLORINATION 

FILTRATION  WITH 

OR  WITHOUT 

CHLORINATION 

COAG.  AND  8ED. 

TOTAL 

Typhoid 
Fever 

Diarrhea 
Dysentery 

Typhoid 
Fever 

Diarrhea 
Dysentery 

Typhoid 
Fever 

Diarrhea 
Dysentery 

Typhoid 
Fever 

Diarrhea 
Dysentery 

A-2 

0 

0 

0 

26 

18 

0 

18 

26 

A-4 
B-5 
C-l 
D-l 
2 
3 

10 

0 

9 

0 

1,380 

563 

0 

0 

34 

0 

2,282 
60 

0 
225 

0 

549 

16 

130 

0 

0 
0 
48,661 
0 
0 

0 
0 
0 
100 
0 
0 

0 
0 
0 
0 
0 
0 

10 

225 

9 

649 

1,396 

693 

0 

0 

34 

48,661 

2,282 
60 

4 
F-3 

0 
169 

0 
1,697 

0 

127 

6,500 

80 

0 
0 

0 
0 

0 
296 

6,500 
1,777 

4 

148 

500 

0 

0 

0 

0 

148 

500 

H-2 

69 

330 

0 

0 

0 

0 

69 

330 

3 

20 

500 

23 

245 

0 

0 

43 

745 

4 
G-l 

30 
0 

0 
0 

0 
14 

0 
300 

0 
0 

0 
0 

30 
14 

0 
300 

2 

0 

0 

359 

300 

0 

0 

359 

300 

Total... 

2,398 

5,403 

1,443 

56,112 

118 

0 

3,959 

61,515 

3.  Summer  Resorts  and  Recreational  Places 

In  the  United  States,  there  were  22  water-borne  outbreaks  at 
summer  resorts  and  recreational  places  such  as  parks  and  picnic 
grounds,  including  one  each  at  a  roadhouse  and  barbecue  (see  table 
12-C).  In  two  instances,  there  were  duplicate  outbreaks  at  the 
same  place  and  from  the  same  cause.  These  were  at  Herington, 
Kansas,  (1923  and  1933)  and  at  Grand  Marais,  Minnesota,  (1933 
and  1934).  Seven  outbreaks  were  at  summer  hotels  in  New  York 
state,  all  reported  in  1936. 

There  were  4,163  illnesses  in  this  group,  2,905  of  diarrhea  and  1,258 
of  typhoid  fever  with  15  deaths.     The  largest  typhoid  outbreak  was 
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at  the  Winona  Lake,  Indiana,  Chautauqua  camp-meeting  in  July 
1925,  due  to  a  cross-connection.  The  largest  epidemic  of  diarrhea 
was  at  Ozark  Beach,  Missouri,  in  the  summer  of  1928,  when  2,000 
persons  were  made  ill  as  a  result  of  drinking  water  from  polluted 
shallow  wells. 

The  distribution  of  these  outbreaks  as  to  cause  and  types  of  ill- 
nesses was  as  shown  in  table  (e). 

There  was  one  outbreak  of  this  character  in  Canada.  It  was 
at  a  tourist  camp  in  Perce,  Quebec,  in  1936,  resulting  in  150  cases  of 
diarrhea,  and  caused  by  drinking  spring  water  polluted  by  leakage 
from  a  nearby  septic  tank. 

TABLE  (e) 


OUTBREAKS 

CASES 

Typhoid  Fever 

Diarrhea  and 
Dysentery 

Total 

A-4 
H-2 
B-l 
A-l 
B-6 
F-3 
H-3 

6 
6 
3 
2 
2 
2 
1 

142 

14 

0 

39 

44 
1,012 

7 

500 

68 

2,112 

0 

200 

25 

0 

642 

82 

2,112 

39 

244 

1,037 

7 

Totals 

22 

1,258 

2,905 

4,163 

/f.  Schools  and  Colleges 

Eleven  water-borne  outbreaks  were  reported  in  the  United  States 
at  public  and  private  institutions  of  learning  (see  table  12-D).  The 
incidences  of  illness  in  several  were  very  high,  as  at  the  Edgewood 
School  in  Indiana  (1931)  and  the  Consolidated  School  at  Winston, 
Missouri  (1929),  previously  discussed.  There  were  470  cases  of 
diarrhea,  212  cases  of  typhoid  fever  and  12  deaths  reported  as  a 
result  of  these  school  epidemics.  The  jaundice  outbreak  of  28  cases 
in  a  school  at  Smolan,  Kansas,  in  1935  was  a  unique  water-borne 
infection. 

The  leakage  of  sewage  into  surface  wells  was  the  principal  cause  of 
these  outbreaks.  It  is  very  apparent  that  school  and  public  health 
officials  need  to  give  more  consideration  to  providing  safe  water  and 
proper  systems  for  disposal  of  sewage  at  public  schools,  especially 
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in  rural  areas.     Table  (f)  summarizes  the  number  of  outbreaks  and 
types  of  illness  reported  by  causes. 

5.  Other  Institutions 

In  the  United  States  and  Canada  together,  there  were  11  institu- 
tional outbreaks,  8  of  which  were  in  the  "States."  These  included 
such  institutions  as  sanitaria,  a  jail,  a  convent,  an  Indian  reservation, 
and  institutions  for  the  aged  and  feeble-minded.  All  but  one  were 
typhoid  fever  outbreaks.  The  largest  was  in  Iowa  at  the  Polk 
County  Farm  in  1935,  where,  as  a  result  of  a  clogged  drain,  sewage 
flooded  a  sub-basement  and  entered  into  the  top  of  a  well.  There 
were  38  cases  of  typhoid  fever  with  4  deaths.  At  a  convent  in 
Indianapolis,  there  was  a  cross-connection  between  a  private  water 


TABLE  (f) 

CASES 

CLASSIFICATION 

OUTBREAKS 

Typhoid  Fever 

Diarrhea  and 
Dysentery 

Jaundice 

Total 

B-l 

3 

118 

0 

0 

118 

B-8 

2 

0 

420 

0 

420 

B-4 

0 

0 

28 

28 

B-6 

16 

50 

0 

66 

C-l 

8 

0 

0 

8 

D-3 

15 

0 

0 

15 

H-2 

5 

0 

0 

5 

H-3 

50 

0 

0 

50 

Totals.  .  .  . 

11 

212 

470 

28 

710 

supply  serving  a  "frost  proof"  toilet  and  the  local  water  system, 
protected  only  by  a  check  valve.  When  this  valve  leaked,  con- 
tamination of  the  water  system  occurred  and  as  a  result  there  were 
30  cases  of  typhoid  fever  in  the  convent  with  1  death.  A  third  sharp 
institutional  outbreak  occurred  at  the  Fort  Berthold  Indian  Reserva- 
tion in  North  Dakota,  where  polluted  water  was  supplied  from 
shallow  wells.  This  epidemic  resulted  in  28  cases  of  typhoid  fever 
with  2  deaths. 

The  3  Canadian  outbreaks  were  not  large  ones,  totaling  28  cases 
of  typhoid  fever  including  3  deaths.  The  largest  at  Ste.  Genevieve, 
Quebec,  in  May,  1934,  was  at  a  private  institution  serving  about 
100  persons.  River  water  was  filtered  through  pressure  filters  and 
then    treated   by   ozone   for  disinfection.     The   outbreak   occurred 
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following  a  period  when  the  ozonator  was  out  of  order.  An  outbreak 
of  nine  cases — two  fatal — occurred  at  an  institution  in  Selkirk,  Mani- 
toba, in  the  spring  of  1934.  As  the  result  of  a  thaw,  the  drainage 
system  became  flooded  and  sewage  backed  up  in  the  basement  where 
it  entered  a  well  through  a  casing  which  was  open  at  the  top  and  had 
been  cut  off  below  flood  level.  At  the  place  where  the  third  Canadian 
institutional  outbreak  occurred,  two  water  systems  were  maintained. 
One  was  for  domestic  service  and  the  other  for  sanitary  purposes 
only,  the  latter  being  from  a  polluted  source.  They  were  cross- 
connected  when  the  pump  on  the  domestic  well  supply  was  out-of- 
order  and  as  a  result  of  drinking  polluted  river  water,  8  persons  con- 
tracted typhoid  fever. 

TABLE  (g) 


OUTBREAKS 

CASES 

Typhoid  Fever 

Diarrhea  and 
Dysentery 

Total 

B-2 
B-8 
F-3 
A-5 
C-l 
D-l 
H-2 
H-3 

2 
2 
2 

37 

47 
38 
18 
0 
11 
10 
17 

0 
0 

0 
0 
35 
0 
0 
0 

37 
47 
38 
18 
35 
11 
10 
17 

Totals 

11 

178 

35 

213 

Table  (g)  is  a  summary  of  the  cause  and  types  of  illness  resulting 
from  these  11  institutional  outbreaks  in  the  United  States  and 
Canada. 


6.  Employee  Camps 

There  were  4  water-borne  outbreaks  reported  at  employee  camps 
in  the  United  States  and  1  in  Canada.  They  included  350  cases  of 
diarrhea,  62  typhoid  fever  cases  and  5  deaths  (see  table  12-F). 

The  two  largest  outbreaks  were  in  Federal  C.C.C.  camps.  One, 
at  Marseilles,  Illinois,  in  July,  1933,  was  caused  by  a  cross-connection 
to  the  public  water  system  in  the  branch  main  supplying  this  camp. 
Apparently  the  contamination  occurred  when  the  pressure  in  the 
main  to  the  camp  was  low..  A  very  severe  outbreak  involving  150 
cases  of  dysentery,  28  cases  of  typhoid  fever  and  4  deaths  occurred  at 
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a  C.C.C.  camp  near  Ely,  Minnesota,  in  December,  1935.  Practically 
all  of  the  195  persons  at  the  camp  were  ill.  The  camp  was  on  a 
ledge  of  rock  and  its  water  supply  was  obtained  from  a  drilled  well. 
There  was  considerable  blasting  in  the  vicinity  and  it  was  the  belief 
of  investigators  that  the  water  supply  probably  became  polluted  by 
sewage  seeping  through  a  fissure  in  the  rock  substrata  and  into  the 
water-bearing  area  serving  this  well. 

There  were  two  outbreaks  in  lumber  camps,  one  at  Lewis  City, 
Washington,  causing  7  cases  of  typhoid  fever  and  another  at  Riviere 
du  Lievre,  Quebec,  resulting  in  10  cases  of  typhoid  fever  with  1 
death.  At  a  pea  pickers  camp  at  Imperial,  California,  in  January 
1933,  there  was  an  outbreak  of  17  cases  of  typhoid  fever  apparently 
caused  by  using  polluted  water  from  an  irrigation  ditch. 


TABLE  (h) 


CITY 

STATE 

NUMBER  OF  OUTBREAKS 

Chicago 
Fort  Wayne 
Herington 
Westernport 
Grand  Forks 
Sturgeon  Bay 

Illinois 

Indiana 

Kansas 

Maryland 

North  Dakota 

Wisconsin 

6 
3 
3 
3 
3 
3 

Multiple  Outbreaks  in  Same  Community 

During  the  seventeen  year  period  1920-36,  there  were  22  communi- 
ties in  the  United  States  and  3  in  Canada  which  experienced  more 
than  one  water-borne  outbreak  (see  table  13).  Three  or  more  out- 
breaks were  reported  from  6  American  cities,  as  shown  in  table  (h). 

Four  of  the  six  Chicago  outbreaks  were  due  to  cross-connections. 
Another  in  1923  occurred  apparently  because  of  inadequate  chlorina- 
tion.  The  sixth  was  the  Union  Stockyards  epidemic  previously 
mentioned  where  firemen  and  spectators"  drank  water  not  intended 
for  drinking  purposes. 

Two  of  the  Fort  Wayne  outbreaks  were  due  to  cross-connections 
with  the  public  water  system  at  railroad  shops.  The  cause  of  the 
third  outbreak  was  never  definitely  determined. 

The  Herington,  Kansas,  multiple  outbreaks  were  all  due  to  drink- 
ing water  from  a  spring  in  a  public  park.     At  Westernport,  Maryland, 
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2  of  the  outbreaks  were  due  to  improper  attention  to  disinfection  of 
the  water  supply.  The  third  was  caused  by  drinking  water  from  a 
private  well  contaminated  by  a  typhoid  fever  carrier. 

Two  of  the  three  Grand  Forks,  North  Dakota,  epidemics  were  re- 
ported to  have  been  caused  as  the  result  of  excessive  pollution  of  the 
raw  water  to  the  filter  plant,  due  to  a  break  in  a  suction  line  as  it 
crossed  a  polluted  stream.  In  all  three  outbreaks,  however,  im- 
proper operation  of  the  filtration  plant  through  overloading  was  re- 
ported. All  three  of  the  Sturgeon  Bay,  Wisconsin,  outbreaks  were 
caused  by  contamination  of  shallow  wells  in  creviced  limestone  by 
sewage.     In  the  case  of  two  outbreaks  within  the  city  limits,  leakage 

TABLE  (i) 


CITY 

STATE  OR  PROVINCE 

TEAR  OF  OUTBREAK 

Talladega 

Alabama 

1921,  1923 

Isleton 

California 

1930,  1931 

Ft.  Wayne 

Indiana 

1923,  1929 

Seymour 

Indiana 

1931,  1932 

Herington 

Kansas 

1922,  1923,  1933 

Grand  Marais 

Minnesota 

1933,  1934 

Grand  Forks 

North  Dakota 

1928,  1929 

East  Liverpool 

Ohio 

1920,  1921 

Sturgeon  Bay 

Wisconsin 

1921,  1922 

Wausau 

Wisconsin 

1923,  1924 

Raymond 

Alberta 

1930,  1931 

from  a  public  sewer  serving  a  hospital  where  typhoid  fever  cases 
were  being  treated  was  found  to  have  entered  a  shallow  well. 

Circumstances  which  appeared  to  be  contributory  to  multiple  out- 
breaks were  the  same,  or  quite  similar,  in  the  communities  shown  in 
table    (i). 

Table  (j),  a  classification  of  the  causes  of  the  25  American  and 
Canadian  multiple  water-borne  outbreaks  in  the  same  community, 
brings  out  some  very  interesting  and  significant  facts. 

This  summary  again  emphasizes  the  public  health  aspects  in  water 
works  practice  of  cross-connections,  laxity  in  operation  of  water 
treatment  facilities  and  the  use  of  surface  and  well  supplies  without 
proper  purification.  Repeat  epidemics  of  this  kind  indicate  both  a 
need  for  more  rigid  supervision  by  water  works  and  public  health 
officials  and  greater  general  enlightenment  of  the  public  in  regard  to 
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the  hazards  to  their  community  of  permitting  unsatisfactory  condi- 
tions to  exist  in  the  administration  of  their  water  works. 

Outbreaks  of  Unusual  Character 

Fairmount,  North  Dakota,  April,  1928.  Water  and  sewer  pipes 
were  laid  in  the  same  trench  alongside  railroad  tracks.  Vibrations 
due  to  the  passing  of  trains  caused  leakage  from  the  sewer  and  this 
pollution  entered  the  water  main  at  a  time  of  no  pressure.  There 
were  47  cases  of  typhoid  fever  and  3  deaths. 

Spring  field,  Ohio,  August,  1928.     The  outbreak  was  at  a  large  steel 

TABLE  (j) 


CLASSIFICATION* 

NUMBER  OF  OUTBREAKS 

A-l 

2 

2 

6 

4 

5 

B-l 

5 

5 

3 

6 

2 

7 

1 

8 

1 

D-l 

5 

2 

4 

3 

3 

F-3 

12 

G-2 

3 

H-2 

3 

3 

3 

Total 

58 

*  See  table  10-A  for  explanation  of  classifications. 

foundry  of  1,500  employes.  A  deep  well  in  limestone  which  had  been 
used  for  years  for  drinking  purposes  and  had  been  free  of  bacterial 
contamination  suddenly  became  polluted.  This  incident  occurred 
following  an  extended  period  of  wet  weather.  There  were  37  cases  of 
typhoid  fever  and  4  deaths. 

Fond  du  Lac,  Wisconsin,  October,  1929.  While  a  river  channel  was 
being  re-located,  an  abandoned  deep  well  was  destroyed.  The  well 
cavity,  however,  had  not  been  plugged.  When  the  river  was  diverted 
into  the  river  channel,  pollution  entered  through  the  old  well  cavity 
and  contaminated  the  water  bearing  strata  serving  wells  from  which 
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the  public  water  supply  was  obtained.  The  distance  from  the  aban- 
doned wells  to  the  city  wells  was  about  800  ft.  This  water-borne 
outbreak  resulted  in  50  cases  of  typhoid  fever  and  3  deaths. 

Albany,  New  York,  April,  1924.  A  gravity  conduit  of  steel  for 
conveying  filtered  water  to  the  city  had  been  laid  in  the  bed  of  an 
abandoned  canal.  Leaks  developed  in  the  conduit  and  polluted 
water  which  had  collected  in  the  old  canal  bed  entered  the  water 
main.  The  result  was  an  outbreak  of  114  cases  of  typhoid  fever 
with  14  deaths  and  a  large  but  unknown  number  of  cases  of  gastro- 
enteritis. 

Englewood,  New  Jersey,  August  and  September,  1936.  Forty-four 
cases  of  typhoid  fever  and  5  deaths  were  reported  among  persons  who 
apparently  were  infected  under  most  unusual  circumstances.  A 
pipe  line  from  an  underground  spring  lead  to  the  roadside  and  was 
used  as  a  supply  for  drinking  water.  Between  the  spring  and  the 
road  there  were  open  joints  in  the  supply  pipe.  An  investigation  lead 
to  the  conclusion  that  rodent  holes  in  the  soil  established  a  route  for 
surface  pollution  to  reach  the  open  jointed  pipe  and  contaminate  the 
water  supply. 

Tazewell,  Tennessee,  October,  1934.  An  outbreak  of  diarrhea  was 
peculiarly  limited  to  newcomers  in  the  town.  It  is  estimated  that 
about  100  persons  were  made  ill.  The  source  of  the  public  water 
supply  was  a  spring  and  investigators  report  that  chlorination  as 
practised  was  unreliable. 

U.  S.  Dredge  Cahaba.  This  vessel  and  Quarter  Boat  512,  while 
working  on  the  Mississippi  river  at  Minneapolis,  were  supplied  with 
distilled  river  water  for  drinking  water.  A  defect  in  the  still  per- 
mitted polluted  water  to  enter  the  drinking  water  storage  tank  and 
caused  13  cases  of  typhoid  fever  among  38  employees. 

Outbreak  Among  Circus  Employees,  July  and  August,  193 4-  There 
occurred  an  explosive  outbreak  of  "winter-cholera"  and  typhoid 
fever  among  employees  of  the  Ringling  Brothers,  Barnum  and  Bailey 
Circus.  Of  some  1,400  employees,  141  were  hospitalized  in  19 
different  cities  of  nine  mid-western  states,  and  74  were  proven  to  be 
typhoid  fever  cases.  Investigators  (16)  concluded  that  the  facts  in- 
dicated a  water-borne  infection  while  the  circus  was  touring,  probably 
somewhere  in  western  Pennsylvania.  The  largest  number  of  cases 
hospitalized  was  at  Detroit,  Michigan,  during  the  third  week  of  July, 
totalling  68  of  which  40  were  proven  to  be  typhoid  fever  cases. 

Wading  or  Swimming  in  Polluted  Water.     Four  outbreaks  were 
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reported  (mostly  among  children)  where  infection  was  attributed  to 
swallowing  polluted  water  during  bathing  or  wading.  These  out- 
breaks were  at  Hartford  City  and  Oaktown,  Indiana;  Ben  Lomond, 
California;  and  in  a  small  unnamed  village  in  British  Columbia. 
The  total  number  of  cases  of  typhoid  fever  involved  was  41.  The 
largest  number  for  any  outbreak  was  20  at  Hartford  City. 

Damage  Suits  Resulting  from  Water-borne  Outbreaks 

The  attitude  of  the  courts  toward  the  award  of  damages  against 
private  and  public  corporations  found  responsible  for  illness  resulting 
from  pollution  of  water  supplies  has  been  decidedly  in  favor  of  the 


TABLE  (k) 

CITY 

STATE  OR  PROVINCE 

YEAR  OF 
OUTBREAK 

JUDGMENT  AGAINST  OR 
DAMAGES  PAID  BY 

Bloomington 

Illinois 

1920 

Insurance  Company 

Everett 

Washington 

1923 

City 

Ft.  Wayne 

Indiana 

1923 

City  and  Railroad 

Albany 

New  York 

1924 

City 

Owen  Sound 

Ontario 

1925 

City 

Ft.  Wayne 

Indiana 

1929 

City  and  Railroad 

Olean 

New  York 

1929 

City 

Ogden 

Utah 

1929 

City 

Junction 

Texas 

1929 

Private  Company 

Chicago 

Illinois 

1933 

Hotel  Company 

Chicago 

Illinois 

1933 

Manufacturer 

Winooski 

Vermont 

1934 

City 

Springfield 

Missouri 

1936 

Private  Company 

plaintiffs.  In  several  instances,  the  damages  awarded  were  high. 
The  Ohio  Court  of  Appeals  (1921)  and  the  Michigan  Supreme  Court 
(1923)  have  held  that  typhoid  fever  contracted  by  an  employee  from 
drinking  impure  water  supplied  by  the  employer  is  a  compensatable 
accident  within  the  meaning  of  the  Workmen's  Compensation  Act. 
Many  suits  were  settled  out  of  court,  as  in  the  case  of  the  Chicago 
amebic  dysentery  epidemic  of  1933  and  the  Springfield,  Missouri, 
outbreak  of  1936. 

Of  special  interest  was  the  case  of  Olean,  New  York,  where,  in  order 
that  the  city  might  pay  the  cost  of  the  water-borne  typhoid  fever 
epidemic  of  1929,  it  was  necessary  to  obtain  special  authority  from 
the  State  Assembly  to  issue  bonds  to  the  amount  of  $350,000,  payable 
from  taxes  over  a  period  of  20  years. 
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In  Canada,  a  Supreme  Court  justice  in  awarding  damages  to  a 
plaintiff  who  had  contracted  typhoid  fever  at  Owen  Sound,  Ontario, 
severely  rebuked  the  city  officials  for  negligence  in  not  taking  proper 
precautions  to  safeguard  the  public  water  supply. 

Two  railroads  and  the  city  of  Ft.  Wayne,  Indiana,  jointly  paid 
damages  awarded  as  a  result  of  suits  arising  out  of  the  two  cross- 
connection  epidemics  in  that  city,  one  in  1923  and  the  other  in  1929. 

On  page  44  is  a  list  of  places  where  water-borne  outbreaks  occurred, 
as  a  result  of  which  damages  are  reported  to  have  been  paid,  with  or 
without  litigation.  This  list  given  in  table  (k)  is  known  to  be  quite 
incomplete. 

Conclusions 

1.  While  the  399  water-borne  outbreaks  in  the  United  States  and 
the  71  in  Canada  discussed  in  this  monograph  for  the  seventeen 
year  period  1920-36  inclusive  are  known  to  be  incomplete  (both  as  to 
actual  number  of  outbreaks  which  occurred  and  total  illnesses  re- 
ported) it  is  believed  they  are  reasonably  representative  and  that  con- 
clusions may  be  drawn  from  analyses  of  the  statistical  data  reported, 
which  are  indicative  of  the  facts. 

2.  Although  the  remarkable  decline  in  typhoid  fever  death  rates 
for  both  countries  during  the  period  1920-36  is  most  encouraging, 
it  should  not  lull  the  public  and  especially  water  works  and  public 
health  officials  into  a  false  sense  of  security,  for  during  this  period 
many  large  and  disastrous  water-borne  outbreaks  occurred  which 
were  easily  preventable  if  more  strict  supervision  had  been  given  to 
eliminate  known  and  potential  pollutional  hazards. 

3.  During  this  period  some  of  the  most  disastrous  water-borne 
outbreaks  in  history  occurred,  necessitating  medical  aid  and  eco- 
nomic relief  from  Red  Cross  agencies  in  both  countries. 

4.  The  effect  of  unusual  weather  conditions  as  major  influences 
in  the  pollution  of  water  supplies  is  pointedly  brought  out  in  the 
epidemics  reported.  However,  it  is  striking  how  effective  prompt 
and  intelligent  control  methods  applied  by  public  health  and  water 
works  engineers  were  in  preventing  water-borne  epidemics  in  the  face 
of  most  severe  weather  conditions  and  extreme  pollutional  hazards. 

5.  The  "human  equation,"  as  a  contributory  factor  in  water-borne 
outbreaks,  is  vividly  portrayed  in  altogether  too  many  instances, 
especially  in  cities  equipped  with  water  purification  facilites  capable 
of  preventing  water-borne  infections. 
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6.  In  addition  to  more  than  16,000  illnesses  of  water-borne  typhoid 
fever  and  over  100,000  cases  of  gastro-enteritis  during  this  period, 
over  2,000  cases  of  bacillary  dysentery,  1,423  cases  of  amebic  dysentery 
and  28  cases  of  jaundice  were  reported.  The  occurrences  of  water- 
borne  amebic  dysentery  and  jaundice  were  unique  in  water  supply 
and  public  health  history. 

7.  There  were  a  number  of  outbreaks  of  which  epidemiological  and 
engineering  investigations  indicated  probable  water-borne  infections 
but  where  bacterial  analyses  (according  to  Standard  Methods)  of 
water  samples  collected  in  the  area  affected  showed  little  or  no  evi- 
dence of  contamination  by  typical  sewage  organisms.  Several  of 
these  epidemics  were  in  cities  where  filtration  or  chlorination  of  the 
water  was  practiced,  and  circumstances  seem  to  indicate  a  possibility 
that  a  more  sensitive  pollutional  index  may  be  needed  in  connection 
with  water  purification  and  control  procedures. 

8.  A  need  for  more  prompt  and  complete  engineering  and  epi- 
demiological investigation  of  water-borne  outbreaks  in  both  coun- 
tries was  indicated. 

9.  Forty-six  and  one-half  per  cent  of  the  water-borne  outbreaks  for 
the  seventeen  years  occurred  in  the  Middle  Atlantic  and  East  North 
Central  states,  while  in  Canada  40  of  the  total  of  71  outbreaks  oc- 
curred in  the  province  of  Quebec. 

10.  Over  30  per  cent  of  the  outbreaks  in  the  United  States  occurred 
where  .the  water  supply  was  from  underground  sources — largely 
shallow  wells.  In  Canada,  49.3  per  cent  of  the  outbreaks  was  due  to 
the  use  of  polluted  surface  waters  without  treatment. 

11.  In  both  the  United  States  and  Canada,  there  appears  to  be 
need  for  more  strict  supervision  and  control  over  the  quality  of  public 
water  supplies  of  the  smaller  communities,  especially  those  in  the 
1,000  to  5,000  group. 

12.  In  the  United  States,  51.1  per  cent  of  358  of  the  water-borne  out- 
breaks occurred  in  the  four  months,  July  to  October  inclusive.  In 
Canada,  the  late  winter  and  spring  months  of  February  through  May 
was  the  season  of  greatest  frequency  of  these  outbreaks,  and  included 
59.2  per  cent  of  57  outbreaks.  Apparently  conditions  related  to 
cold  weather  have  a  considerable  bearing  on  water-borne  infections 
in  the  Dominion. 

13.  One  of  the  most  distressing  aspects  of  the  water-borne  out- 
breaks reported  from  both  countries  was  the  number  due  to  apparent 
laxity  in  operation  of  water  purification  plants  or  equipment  for 
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chlorination  of  public  water  supplies.  There  is  clear  evidence  that 
more  strict  supervision  and  control  over  water  treatment  processes 
by  public  health  and  water  works  officials  are  urgently  needed. 

14.  Cross-connections  between  public  water  supply  systems  and 
private  systems,  in  which  polluted  water  was  used  for  industrial  or 
for  fire  protection  purposes,  were  one  of  the  major  causes  of  water- 
borne  epidemics  in  both  the  United  States  and  Canada. 

15.  The  frequency  of  epidemics  of  water-borne  diseases  in  indus- 
trial plants,  summer  resorts,  schools  and  colleges,  employee  camps 
and  public  institutions  should  direct  attention  to  the  necessity  for 
better  supervision  over  water  supplies  in  these  groups. 

16.  There  were  22  communities  in  the  United  States  and  3  in 
Canada  where  more  than  one  outbreak  occurred,  several  being  due  to 
the  same  cause. 

17.  The  legal  responsibility  of  public  and  private  corporations  for 
liability  and  damages  in  cases  of  illnesses  resulting  from  outbreaks 
due  to  polluted  water  supplies  has  been  definitely  established  by  the 
courts  in  both  countries.  In  certain  cases  judgments  for  damages 
and  the  cost  of  settling  claims  involved  large  sums  of  money. 
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Appendix  A 


TABLE  l-A 

Typhoid  and  Para-Typhoid  Fever  Death  Rates  in  the  United  States  and  Canada 


YEAR 

UNITED  8TATE8 

BUREAU  OF  THE 

CENSUS 

IN  781  LARGE  CITIES 

IN  THE  U.  S. 

POPULATION  OVER 

100,0002 

CANADA  DOMINION  BUREAU 
OF  STATISTICS 

1900 

35.8 



Xo  data  available 

1905 

27.9 

— 

Xo  data  available 

1910 

23.5 

20.54 

X'o  data  available 

1915 

12.8 

9.47 

Xo  data  available 

1920 

7.9 

3.85 

1921 

9.0 

3.95 

10.1 

1922 

7.4 

3.26 

8.4 

1923 

6.8 

3.16 

9.0 

1924 

6.7 

3.07 

6.6 

1925 

8.0 

3.44 

5.9 

1926 

6.5 

2.84 

4.9 

1927 

5.5 

1.99 

11.6 

1928 

4.9 

1.89 

4.8 

1929 

4.2 

1.59 

4.7 

1930 

4.8 

1.61 

4.4 

1931 

4.5 

1.60 

4.1 

1932 

3.7 

1.24 

3.2 

1933 

3.6 

1.18 

2.7 

1934 

3.3 

1.17 

2.7 

1935 

2.8 

.98 

2.5 

1936 

2.5 

.93 

2.3 

1  From  Table  12:  Typhoid  in  Large  Cities  of  the  United  States  in  1937. 
Jour.  A.  M.  A.  Ill:  414-418  (1938). 

2  The  combined  population  of  these  cities  was  36,772,000  in  1937. 
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TABLE  2 

Summary  of  Data  Received 


DATA  REPORTED 


States  or  Provinces  Reporting. .  . 

Number  of  Outbreaks 

Average    Number    of    Outbreaks 

Per  Year 

Typhoid  Fever  Cases 

Average  Typhoid  Cases  per  Year 

Typhoid  Fever  Deaths 

Average    Typhoid    Deaths    per 

Year 

Average  Typhoid  Fever  Cases  per 

Death 

Diarrhea  Cases 

Average  Diarrhea  Cases  per  Year. 

Bacillary  Dysentery  Cases 

Bacillary  Dysentery  Deaths 

Amebic  Dysentery  Cases 

Amebic  Dysentery  Deaths 

Jaundice  Cases 

Total  Persons  Affected 

Total  Deaths 


PERIODS  STUDIED 


1920-1929 


¥S?S?  Canada 


47 
230 

23.0 

9,421 

942 

636 

64 

14.8 

84,145 

8,415 

0 

0 

0 

0 

0 

93,566 

636 


6 
38 

3.8 

2,828 

283 

145 

14.5 

19.5 


1930-1936 


United 
States 


2,828 
145 


48 
169 

24.1 

3,164 

452 

226 

32.3 

14 

!17,458 

2,494 

6 

0 

1,423 

98 

28 

22,079 

324 


Canada 


11 
33 

4.7 

609 

87 

47 

6.7 

13 

1,510 

216 

2,000 

40 

0 

0 

0 

4,119 

87 


1920-1936 


United 
States 


48 

399 

23.5 

12,585 

740 

862 

50.7 

14.6 

101,603 

5,977 

6 

0 

1,423 

98 

28 

115,645 

960 


Canada 


11 

71 

4.2 

3,437 

202 

192 

11.3 

17.9 

1,510 

88.8 

2,000 

40 

0 

0 

0 

6,947 

232 


TABLE  3 

Summary  of  Outbreaks,  Cases  and  Deaths  by  Years 


OUT- 
BREAKS 

TYPHOID  FEVER 

DIARRHEA 

CASES 

Cases 

Deaths 

DYSENTERY 


Cases        Deaths 


JAUNDICE 
CASES 


TOTAL 
PERSONS 
AFFECTED 


United  States 


1920 

24 

2,003 

133 

8,112 

0 

0 

— . 

10,115 

1921 

27 

550 

30 

2,899 

0 

0 

— 

3,449 

1922 

19 

563 

60 

800 

0 

0 

— 

1,363 

1923 

23 

1,240 

126 

320 

0 

0 

— 

1,560 

1924 

22 

1,036 

70 

10,411 

0 

0 

— 

11,447 

1925 

23 

1,352 

16 

4,714 

0 

0 

— 

6,066 

1926 

21 

849 

42 

45,143 

0 

0 

— 

45,992 

1927 

26 

483 

51 

1,208 

0 

0 

— 

1,691 

1928 

22 

502 

33 

3,883 

0 

0 

— 

4,385 

1929 

23 

843 

75 

6,655 

0 

0 

— 

7,498 

1930 

25 

395 

33 

6,513 

0 

0 

0 

6,908 

1931 

20 

254 

15 

930 

0 

0 

0 

1,184 

1932 

13 

216 

12 

540 

0 

0 

0 

756 

1933 

20 

505 

33 

457 

1,409 

98 

0 

2,371 

1934 

30 

475 

37 

4,513 

11 

0 

0 

4,999 

1935 

29 

664 

43 

1,213 

3 

0 

28 

1,908 

1936 

32 

655 

53 

3,292 

6 

0 

0 

3,953 

1920-29 

230 

9,421 

636 

84,145 

0 

0 



93,566 

1930-36 

169 

3,164 

226 

17,458 

1,429 

98 

28 

22,079 

1920-36 

399 

12,585 

862 

101,603 

1,429 

98 

28 

115,645 

Canada 


1920 

3 

323 

2 

323 

1921 

4 

149 

11 

1                ) 

149 

1922 

4 

111 

0 

Information     from     C 

anada 

111 

1923 

10 

1,366 

95 

regarding     diarrhea 

and 

1,366 

1924 

5 

170 

14 

d}Tsentery    outbreak 

s    not 

170 

1925 

1 

32 

4 

furnished    for    the    c 

ecade 

32 

1926 

0 

0 

0 

1920-29 

0 

1927 

4 

311 

6 

311 

1928 

2 

79 

0 

79 

1929 

5 

287 

13 

287 

1930 

4 

91 

7 

0 

0 

0 

0 

91 

1931 

4 

266 

23 

0 

0 

0 

0 

266 

1932 

2 

77 

3 

0 

0 

0 

0 

77 

1933 

5 

38 

0 

0 

0 

0 

0 

38 

1934 

9 

86 

8 

1,360 

0 

0 

0 

1,446 

1935 

3 

13 

42 

0 

2,000 

40 

0 

2,013 

1936 

6 

38 

4 

150 

0 

0 

0 

188 

1920-29 

38 

2,828 

145 

— 

— 

— 

— 

2,828 

1930-36 

33 

609 

47 

1,510 

2,000 

40 

0 

4,119 

1920-36 

71 

3,437 

192 

1,510 

2,000 

40 

0 

6,947 

55 
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TABLE  3-A 

Distribution  of  Outbreaks  in.  States  and  Provinces  by  Years 


STATE  OR 
PROVINCE 


<M        CO        Tt<        »« 


es<r*e>i<M<MC<i<M<Mc<i        co 


©         ^H         e*         CO         ■*»<         *es        «o 


United  States 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. 
North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island. . . 
South  Carolina. . 
South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia  . . 

Wisconsin 

Wyoming 

Total-U.  S 

Alberta 

Br.  Columbia    . 

Manitoba 

N.  Brunswick. . . 

Nova  Scotia 

Ontario 

Pr.  Edw.  Island 

Quebec 

Saskatchewan     . 

Yukon 

N.W.  Territories 

Total— Canada . . 


! 

1 

j 

j 

2 

1 

1 

1 

1 

4 

3 
1 

3 

4 

1 

1 

1 

1 

1 

1 

1 

2 

1 

4 

1 

2 

2 

1 

6 

1 

1 

1 

1 

2 

2 

2 

2 

1 

4 

2 

4 

4 

2 

1 

1 

2 
1 

1 
1 

2 

1 

1 

1 

1 

4 
1 

1 
3 

1 

1 

2 
2 

1 

2 

2 

2 

1 
1 
1 

2 

2 

1 
1 
1 

2 

1 
1 

2 

1 

2 

1 

3 
2 

1 

4 
1 

1 

2 

1 
1 

1 

1 

1 
1 

2 

1 

3 
3 

1 

1 

4 
2 
1 

3 
2 
3 

1 

1 

6 

1 

1 

1 

1 

2 

3 

1 

5 

1 

3 

1 

3 

1 

2 

2 

10 

2 

4 

1 

1 
2 

1 

1 

1 

1 

1 

1 

5 

2 

2 

4 

1 

2 

2 

4 
1 

6 
1 

1 
1 

2 
1 

2 
1 

10 

1 

4 

3 

4 
1 

3 

1 
6 

2 

3 
2 

2 

9 

2 

4 

1 

1 

1 

1 

1 

1 

2 

1 

2 

3 

1 

3 

2 

4 

2 

1 

3 

2 

1 

2 

3 

1 

24 

27 

19 

23 

22 

23 

21 

26 

22 

23 

25 

20 

13 

20 

30 

29 

32 

Canada 


2 

1 

1 

2 

1 

2 

2 

1 

1 

1 

1 

2 

3 

3 

1 

1 

1 

1 

3 

2 

2 

1 

5 

4 

1 

1 

2 

2 

3 

2 

3 

7 

2 

3 

3 

4 

4 

10 

5 

1 

0 

4 

2 

5 

4 

4 

2 

5 

9 

3 

"T| 
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TABLE  3-B 

Distribution  of  Typhoid  Fever  Cases  in  States  and  Provinces  by  Years 


STATE  OR 
PROVINCE 


United  States 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina. . 
South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia. .. . 

Wisconsin 

Wyoming 

Total— U.  S 

Alberta 

Br.  Columbia. .. 

Manitoba 

New  Brunswick. 

Nova  Scotia 

Ontario 

Pr.  Edw.  Island. 

Quebec 

Saskatchewan. . . 

Yukon 

N.W.  Territories 

Total — Canada. . 


35 

25 

17 

17 

00 

20 

60 

144 

73 

394 
35 

5 

74 

46 

51 

17 

28 

40 

7 

15 

200 

228 

30 

34 

23 

59 

69 

18 

152 

33 

1,000 

53 

50 

47 

43 

38 

33 

8 

76 

51 

79 
100 

55 

40 

27 

26 

11 

15 

25 
15 

7 
22 

6 

5 

32 

16 

35 

20 

27 

44 

49 

51 

17 

27 

58 

118 

19 
10 

20 

7 

13 

42 

124 

40 
15 
44 

8 
10 

14 
21 

29 

28 
11 

13 

82 

205 

9 

7 

60 

152 

54 

14 

285 

85 

19 

114 

76  381 

98 

245 

37 

40 

47 

23 

47 

10 

884 

52 

36 

7 
25 

37 

54 

10 

10 

125 

24 
25 

89 
230 

104 

144 

17 

45 

35 
18 

181 
15 

14 
15 

38 

14 

92 
19 

129 
10 

47 

74 

49 

282 

47 

50 
73 

15 

138 

.61 

17 

54 

19 

17 

30 

40 

32 

80 

141 

31 

147 

35 

19 

62 

43 

7 

24 

140 

2,003 

550 

563 

1,240 

1,036 

1,352 

849 

483 

502 

S43 

395 

254 

216 

505 

475 

ISO 


20 


5  1 


16 


225 

44 

12]  1 

148  ■  l 

128 


184 

80 

0 

787 

28 

0 

46 

0 

35 

71 

643 

,478 

157 

97 

503 

0 

90 

359 

27 

347 

280 

97 

356 

205 

15 

0 

0 

269 

220 

,316 

77 

141 

,230 

36 

25 

,112 

15 

32 

342 

47 

163 

403 

90 

213 

161 

506 

302 

0 


664  655  12,585 


Canada 


115 

62 

74 

124 
973 

25 

32 

243 
56 

14 

82 

22 

8 

6 
5 

9 

6 

12 
11 

208 

87 

37 

269 

145 

12 

65 

205 

69 

258 

77 

27 

77 

7 

15 1 

323 

149 

111 

1,366 

170 

32 

o 

311 

70 

287 

91 

266 

77 

38 

86 

13 

38 

20 

493 

0 

,318 

0 

,55S 

0 

0 

0 
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TABLE  3-C 

Distribution  of  Diarrhea  and  Dysentery  Cases  in  States  and 
Provinces  by  Years 


STATE  OR 
PROVINCE 


O          pH         M       CO          ■*»<           iTi            COf-OOCT>©'-ie>3C5'*»<»OC© 
<M<M<M<M<M           <M            <M           <MCMC<lC«3COCOirOCOC«3CC 
03          OS         OS       OS          OS           OS            OS           OS          OS           ~           OS         OS         OS       ~-          OS          OS          os 

United  States 


Alabama 

Arizona 

Arkansas. . . 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 
North  Dakota.. . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina. . 
South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


10200 

40 

1075 

4000 


37 


100  300 


.-,(111 


7000  2373 

526  200 


34 
45000 


114 


2d 


350 

500 
177   10 


7811001000  1814  311     86   150     9 

450         5000         420  6 

35       5 


26     50 


245 


500340         2763   175  3 

900  472  46 

300     13  52     60   192 


2000 


109   580 


300 


100 


350 


10 


6500 


721     1 

9 

1000     1, 


100  700     1 

40     20 


0 

350 

500 

377 

0 

0 

0 

0 

40 

0 

614 

470 

40 

0 

476 

0 

0 

516 

778 

372 

706 

500 

114 

0 

0 

0 

0 

0 

0 

410 

0 

650 

373 

0 

59 

726 

0 

0 

0 

100 

60 

0 

0 

10 

0 

711 

80 

0 


Total-U.  S. 


8112  2899  800  320  10411  4714  45143  1208  3SS3  6655  65 13  930  540  1866  4524  1216  329S  103 ,  032 


Canada 


Alberta 

Br.  Columbia 

Manitoba 

N.  Brunswick... 

Nova  Scotia 

Ontario 

Pr.  Edw.  Island. 

Quebec 

Saskatchewan     . 

Yukon   

N.W.  Territories. 

Total— Canada  . 


No  reports  on  dvsenterv  from  Canada 
1920-1929 'inch 


40  40 

0 
0 
0 
0 
0 
0 
1320  2000  150  3,470 
0 
0 
0 


1360  2000   150     3,510 
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TABLE  3-D 

Total  Persons  Affected  in  States  and  Provinces  by  Years 


STATE  OR 
PROVINCE 


OS  OS      j       OS  OS  OSOSOSOSOSOSOSOSOSOSOS        TOTAL 


United  States 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts.. . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada  

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania... . 

Rhode  Island 

South  Carolina. . 
South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... . 

Wisconsin 

Wyoming 


35     25 
20 


144     73 


40 

1275 

18 

33 


17       17 
10594 

75 

7     15 

228  4030       34   10111001000 

152       331600  450         5053 

27     26     35     30 

79 

176  400       55     40  15     15 


410 

5 

74 
46 

51 

28 


500 
206   11 


9 
1873   380     86   150   10, 
470  47     43     38     39       5     7, 
38 
7  5  34 

212     66 


51  11 

37  32  16  35   20  27   78  49  51 


118  19  69 
10  13 

542  40 
20 


14  45028 


8  135 


13  89  300  14 

2000  82 
205 


22   6 

27  258 
17  500  340 
9  7 


245 
2763  185     3, 
495     46, 


15 


7  124  44   10  29   11 
152  54  14 

285  85      19  114  76  491  678  245 
37 
47  323 

7884  2425  7  37 

36 

25  59 
651  224  89  104  45  181  14  38 
15 


25 


15  314 


19  10 


230  144 
'   17 
15  61  .17   54      19 

138 

40  32  80  111        241  31  147  6535 
19  62  43  27   84  140 


47 


47 


52  60  435 
15 


40 


225  2 


44 
733  2 


360  14 
10  10  28  148  10, 


74  49  47  181128  2 
32 


27  30 


100     700  1 
90  25  16 


73 


Total— U.  S 10115  3449  1363  1560  11447  6066  45992  1691  4385  7498  6908  1184  756  2371  4999  1908  3953  115, 


184 
430 
500 
164 

28 
0 

46 
0 

75 

71 
257 
948 
197 
125 
979 
0 

90 
875 
805 
719 
986 
597 
470 
205 

15 

0 

0 

269 

220 

726 

77 
791 
603 

36 

84 
,838 

15 

32 
342 
,147 
223 
403 

90 
223 
161 
,217 
382 
0 

645 


Canada 


115 


Alberta 

Br.  Columbia... 

Manitoba — 

New  Brunswick. 

Nova  Scotia 

Ontario 

Pr.  Edw.  Island. 

Quebec 208 

Saskatchewan. .  . 

Yukon 

N.W.  Territories. 


124 
74  973 
37   269 


25     32 
145 


243 
56     14     82 
12     65   205 


22       8 


40 


258   77     271397  2007   165 


82 

6 

20 

493 

0 

1.31S 

0 

5,028 

0 

0 

0 


Total— Canada..     323   149   1111366     170     32        0  311     79  287     91   266  77     3814462013   1SS     6,947 
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TABLE  4 

Monthly  Distribution  of  Outbreaks 
United  States 


January. . . 
February. . 

March 

April 

May 

June 

July 

August 

September 
October. .  . 
November. 
December. 

Total .  . . 


1920-29 

PERCENTAGE  OF 
196  OUTBREAKS 


8.8 

5.0 

7.6 

5.4 

5.4 

6.0 

9.8 

12.0 

15.4 

12.0 

6.9 

5.7 


100.0 


1930-36 

PERCENTAGE  OF 
162  OUTBREAKS 


4.3 
3.9 

7.2 

4.8 

8.2 

7.7 

15.8 

15.8 

13.0 

9.2 

4.3 

5.8 


100.0 


1920-36 

PERCENTAGE  OF 
358  OUTBREAKS 


7.0 

4.6 

7.4 

5.1 

6.5 

6.7 

12.2 

13.5 

14.5 

10.9 

5.9 

5.7 


100.0 


Canada 


January. . . 
February. . 

March 

April 

May 

June 

July 

August 

September 
October. .  . 
November. 
December. 

Total.... 


1920-29 

PERCENTAGE  OF 
24  OUTBREAKS 


2.2 


17.8 
17.8 
11 
13 

6 

6 

2 


100.0 


1930-36 

PERCENTAGE  OF 
33  OUTBREAKS 


7.9 

15.8 

21.0 

15.8 

10.5 

0 

0 

5.3 

7.9 

13.2 

0 

2.6 


1920-36 

PERCENTAGE  OF 
57  OUTBREAKS 


4.8 

12.1 

19.3 

16.9 

10.9 

7.2 

3.6 

6.0 

4.8 

6.0 

2.4 

6.0 


100.0 


1C0.0 


Note:  These  calculations  were  made  on  the  358  outbreaks  in  the  United 
States  and  57  in  Canada  for  which  data  were  submitted  giving  the  outbreak 
periods. 


TABLE  5-A. — Classification  of  Outbreaks  and  Cases  by  Population  Groups 

PER  CENT 

POPULATION 

1930 

OFFICIAL 

CENSUS 

OUTBREAKS 

POPULATION  GROUP 

1920-29 

1930-36 

1920-36 

Num- 
ber 

Per  cent 

Num- 
ber 

Per  cent 

Num- 
ber 

Per  cent 

Canada 


United  States 

1,000  and  under 

40.0 

62 

27.0 

85 

50.3 

147 

36.8 

1,000  to          5,000 

7.7 

82 

35.6 

37 

21.9 

119 

29.8 

5,000  to        10,000 

4.8 

34 

14.8 

11 

6.5 

45 

11.3 

10,000  to        25,000 

7.4 

29 

12.6 

11 

6.5 

40 

10.0 

25,000  to        50,000 

5.2 

9 

3.9 

6 

3.55 

15 

3.8 

50,000  to      100,000 

5.3 

5 

2.2 

6 

3.55 

11 

2.8 

100,000  to      500,000 

12.6 

7 

3.0 

7 

4.15 

14 

3.5 

500,000  to  1,000,000 

4.7 

0 

0.0 

0 

0.0 

0 

0.0 

Over  1,000,000 

12.3 

2 

.9 

6 

3.55 

8 

2.0 

Total 

100.0 

230 

100.0 

169 

100.0 

399 

100.0 

1,000 

1,000 

5,000 

10,000 

25,000 

50,000 

100,000 

Over 


and  under 
to  5,000 
to  10,000 
to  25,000 
to  50,000 
to  100,000 
to  500,000 
500,000 


Total 


50.3 
8.0 
4.4 
7.1 
3.2 
4.5 
8.5 

14.0 


100.0 


6 

15.8 

17 

51.5 

23 

23 

60.5 

15 

45.5 

38 

4 

10.5 

0 

0.0 

4 

5 

13.2 

0 

0.0 

5 

0 

0.0 

1 

3.0 

1 

0 

0.0 

0 

0.0 

0 

0 

0.0 

0 

0.0 

0 

0 

0.0 

0 

0.0 

0 

71 

38 

100.0 

33 

100.0 

32. 

53. 

5. 

7. 
1. 


0.0 
0.0 
0.0 


100.0 


TABLE  5-B. — Classification  of  Typhoid  Fever  Cases  by  Population  Groups 


PER  CENT 

POPULATION 

1930 

OFFICIAL 

CENSUS 

CASES  OF  TYPHOID  FEVER 

POPULATION  GROUP 

1920-29 

1930-36 

1920-36 

Num- 
ber 

Per 
cent 

Num- 
ber 

Per 
cent 

Num- 
ber 

Per 
cent 

United  States 


1,000  and  under 

40.0 

2,472 

26.2 

1,236 

39.1 

3,708 

29.5 

1,000  to          5,000 

7.7 

2,345 

24.8 

664 

21.0 

3,009 

23.8 

5,000  to        10,000 

4.8 

1,069 

11.3 

123 

3.9 

1,192 

9.5 

10,000  to        25,000 

7.4 

2,085 

22.2 

242 

7.6 

1,327 

10.5 

25,000  to        50,000 

5.2 

440 

4.7 

202 

6.4 

1,642 

13.1 

50,000  to      100,000 

5.3 

392 

4.2 

270 

8.5 

662 

5.3 

100,000  to      500,000 

12.6 

382 

4.1 

294 

9.3 

676 

5.4 

500,000  to  1,000,000 

4.7 

0 

0 

0 

0 

0 

0 

Over  1,000,000 

12.3 

236 

2.5 

133 

4.2 

369 

2.9 

Total 

100.0 

9,421 

100.0 

3,164 

100.0 

12,585 

100.0 

Canada 


1,000  and  under 

1,000  to      5,000 

5,000  to    10,000 

10,000  to    25,000 

25,000  to    50,000 

50,000  to  100,000 

100,000  to  500,000 

Over  500,000 

Total 


50.3 
8.0 
4.4 
7.1 
3.2 
4.5 
8.5 

14.0 

100.0 


229 

8.1 

387 

63.5 

616 

2,281 

80.7 

216 

35.5 

2,497 

173 

6.1 

0 

0.0 

173 

145 

5.1 

0 

0.0 

145 

0 

0.0 

6 

1.0 

6 

0 

0.0 

0 

0.0 

0 

0 

0.0 

0 

0.0 

0 

0 

0.0 

0 

0.0 

0 

2,828 

100.0 

609 

100.0 

3,437 

17.9 
72.7 
5.0 
4.2 
.2 
0.0 
0.0 
0.0 

100.0 
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TABLE  5-C 

Classification  of  Diarrhea  and  Dysentery  Cases  by  Population  Groups 


PER  CENT 

POPULATION 

1930  OFFICIAL 

CENSUS 

CASES  Of'dIARRHEA  AND  DYSENTERY 

POPULATION  GROUP 

1920-29 

1930-36                     1920-36 

No. 

Per  cent 

No.      Percent 

No.       Percent 

United  States 


1,000  and  under 

40.0 

2,540 

3.0 

2,276 

12.0 

4,816 

4.7 

1,000  to          5,000 

7.7 

7,966 

9.5 

2,937 

15.6 

10,903 

10.5 

5,000  to        10,000 

4.8 

3,799 

4.5 

2,185 

11.6 

5,984 

5.8 

10,000  to        25,000 

7.4 

18,460 

21.9 

400 

2.1 

18,860 

18.4 

25,000  to        50,000 

5.2 

1,000 

1.2 

2,532 

13.4 

3,532 

3.4 

50,000  to      100,000 

5.3 

5,300 

6.3 

6,480 

34.3 

11,780 

11.4 

100,000  to      500,000 

12.6 

80 

0.1 

66 

0.3 

146 

0.1 

500,000  to  1,000,000 

4.7 

0 

0.0 

0 

0.0 

0 

0.0 

Over  1,000,000 

12.3 

45,000 

53.5 

2,011 

10.7 

47,011 

45.7 

Total 

100.0 

84,145 

100.0 

18,887 

100.0 

103,032 

100.0 

Canada 


1,000  and  under 

50.3 

None  reported 

450 

12.8 

450    12.8 

1,000  to      5,000 

8.0 

None  reported 

3,060 

87.2 

3,060 

87.2 

5,000  to    10,000 

4.4 

None  reported 

0 

0 

0 

0 

10,000  to    25,000 

7.1 

None  reported 

0 

0 

0 

0 

25,000  to    50,000 

3.2 

None  reported 

0 

0 

0 

0 

50,000  to  100,000 

4.5 

None  reported 

0 

0 

0 

0 

100,000  to  500,000 

8.5 

None  reported 

0 

0 

0 

0 

Over  500,000 

14.0 

None  reported 

0 

0 

0 

0 

Total 

100.0 

None  reported 

3,510 

100.0 

3,510 

100  0 

TABLE  5-D 

Classification  of  Total  Persons  Affected  by  Population  Groups 


PER  CENT 

POPULATION 

1930  OFFICIAL 

CENSUS 

TOTAL  PERSONS  AFFECTED 

POPULATION 

1920-29 

1930-36 

1920-36 

No. 

Per  cent 

No. 

Per  cent 

No. 

Percent 

United  States 


1,000  and  under 

40.0 

5,012 

5.4 

3,540! 

16.1 

8,552J 

7.4 

1,000  to          5,000 

7.7 

10,311 

11.0 

3,601 

16.3 

13,393 

13.3 

5,000  to        10,000 

4.8 

4,868 

5.2 

2,308 

10.4 

5,669 

4.9 

10,000  to        25,000 

7.4 

20,545 

22.0 

642 

2.9 

10,832 

9.3 

25,000  to        50,000 

5.2 

1,440 

1.5 

2,734 

12.4 

14,543 

12.6 

50,000  to      100,000 

5.3 

5,692 

6.1 

6,750 

30.6 

12,454 

10.8 

100,000  to      500,000 

12.6 

462 

0.5 

360 

1.6 

822 

0.7 

500,000  to  1,000,000 

4.7 

0 

0.0 

0 

0.0 

0 

0.0 

Over  1,000,000 

12.3 

45,236 

48.3 

2,144 

9.7 

47,380 

41.0 

Total 

100.0 

93,566 

100.0 

22,079 

100.0 

115,645 

100.0 

Canada 


1,000  and  under 

50.3 

229 

8.1 

837 

20.3 

1,066 

15.3 

1,000  to      5,000 

8.0 

2,281 

80.7 

3,276 

79.5 

5,557 

80.0 

5,000  to    10,000 

4.4 

173 

6.1 

0 

0 

173 

2.5 

10,000  to    25,000 

7.1 

145 

5.1 

0 

0 

145 

2.1 

25,000  to    50,000 

3.2 

0 

0 

6 

0.2 

6 

0.1 

50,000  to  100,000 

4.5 

0 

0 

0 

0 

0 

0 

100,000  to  500,000 

8.5 

0 

0 

0 

0 

0 

0 

Over  500,000 

14.0 

0 

0 

0 

0 

0 

0 

Total 

100.0 

2.828 

1C0.0 

4,119 

100.0 

6,947 

100.0 

1  Includes  28  cases  of  Jaundice  reported  from  Kansas  in  1935. 
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TABLE  6-A 

Regional  Distribution  of  Outbreaks 
United  States 


REGION1 

POPULATION 

U.  8.  CENSUS 

1930 

NUMBER  OF  OUTBREAKS 

1920-29 

1930-36 

1920-36 

New  England 

Middle  Atlantic 

8,166,000 
26,261,000 
25,297,000 
13,297,000 
15,794,000 

9,887,000 
12,177,000 

3,702,000 

8,194,000 

4 
51 

49 
33 
45 
17 
3 

12 
16 

19 
47 
38 
20 
13 

8 
10 

3 
11 

23 

98 

E.  N.  Central 

W.  N.  Central 

South  Atlantic 

87 
53 

58 

E.  S.  Central 

W.  S.  Central 

Mountain 

Pacific , 

25 
13 
15 
27 

Total 

122,775,000 

230 

169 

399 

Percentage  Distribution 


New  England. .  . 
Middle  Atlantic. 
E.  N.  Central. . . 
W.  N.  Central.. 
South  Atlantic. . 
E.  S.  Central... 
W.  S.  Central. . . 

Mountain 

Pacific 


6.65 

21.39 

20.61 

10.83 

12.86 

8.05 

9.92 

3.02 

6.67 


1.7 

11.3 

22.2 

27.9 

21.3 

22.5 

14.3 

11.8 

19.6 

7.6 

7.4 

4.7 

1.3 

5.9 

5.2 

1.8 

7.0 

6.5 

100.0 

100.0 

5.7 

24.7 
21.8 


Total 


100.00 


100.0 


1  The  following  shows  the  states  in  the  various  regional  classifications  used 
in  this  report: 

New  England — Maine,  N.  Hampshire,  Vermont,  Mass.,  Rhode  Island,  Conn. 

Middle  Atlantic — New  York,  New  Jersey,  Pennsylvania 

E.  N.  Central — Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin 

W.  N.  Central — Minnesota,  Iowa,  Missouri,  N.  Dakota,  S.  Dakota,  Nebraska, 

Kansas 
South  Atlantic — Delaware,  Maryland,  Virginia,  W.  Virginia,   N.   Carolina, 

S.  Carolina,  Georgia,  Florida,  District  of  Columbia 
E.  S.  Central — Kentucky,  Tennessee,  Alabama,  Mississippi 
W.  S.  Central — Arkansas,  Louisiana,  Oklahoma,  Texas 

Mountain — Montana,  Idaho,  Wyo.,  Colo.,  N.  Mexico,  Ariz.,  Utah,  Nevada 
Pacific — Washington,  Oregon,  California 
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TABLE  6-B. — Regional  Distribution  of  Typhoid  Fever  Cases 
United  States 


REGION1 

POPULATION 
U.  8.  CENSUS 

1930 

CASES  OF  TYPHOID  FEVER 

1920-29 

1930-36 

1920-36 

New  England 

Middle  Atlantic 

8,166,000 
26,261,000 
25,297,000 
13,297,000 
15,794,000 

9,887,000 
12,177,000 

3,702,000 

8,194,000 

94 
2,149 
3.294 
510 
983 
524 
128 
960 
779 

128 

548 
706 
878 
285 
307 
71 
47 
194 

222 

2,697 

E.  N.  Central             

4,000 

W.  N.  Central 

South  Atlantic 

1,388 
1,268 

E.  S.  Central 

W.  S.  Central 

Mountain 

Pacific 

831 

199 

1,007 

973 

Total 

122,775,000 

9,421 

3,164 

12,585 

Percentage  Distribution 


New  England. .  . 
Middle  Atlantic 
E.  N.  Central... 
W.  N.  Central.. 
South  Atlantic. . 
E.  S.  Central... 
W.  S.  Central... 

Mountain 

Pacific 


6.65 

21.39 

20.61 

10.83 

12.86 

8.05 

9.92 

3.02 

6.67 


1.0 

4.0 

22.8 

17.3 

35.0 

22.3 

5.4 

27.9 

10.4 

9.0 

5.6 

9.7 

1.3 

2.2 

10.2 

1.5 

8.3 

6.1 

100.0 

100.0 

1.8 

21.4 

31.8 

11.0 

10.1 

6.6 

1.6 

8.0 

7.7 


Total 


100.00 


100.0 


1  See  note  to  table  6-A. 


TABLE  6-C. — Regional  Distribution  of  Cases  of  Diarrhea  and  Dysentery 

United  States 


REGION1 

POPULATION 
U.  S.  CENSUS 

1930 

CASES  DIARRHEA  AND  DYSENTERY 

1920-29 

1930-36 

1920-36 

New  England 

Middle  Atlantic 

8,166,000 
26,261,000 
25,297,000 
13,297,000 
15,794,000 

9,887,000 
12,177,000 

3,702,000 

8,194,000 

0 

1,415 

67,756 

2,843 

322 

1,200 

0 

350 

10,259 

3,778 
1.721 
4,153 

667 
6,955 

876 

560 
0 

177 

3,778 
3,136 

E.  N.  Central 

W.  N.  Central 

South  Atlantic 

71 ; 909 
3.510 

7,277 

E.  S.  Central 

W.  S.  Central 

Mountain 

Pacific 

2.076 

560 

350 

10,436 

Total 

122,775,000 

84,145 

18,887 

103,032 

1  See  note  to  table  6-A. 
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TABLE  6-C— Concluded 
Percentage  Distribution 


New  England 

Middle  Atlantic 

6.65 

21.39 

20.61 

10.83 

12.86 

8.05 

9.92 

3.02 

6.67 

0.0 
1.7 

80.5 
3.4 
0.4 
1.4 
0.0 
0.4 

12.2 

20.0 
9.1 

22.0 
3.6 

36.8 
4.6 
3.0 
0.0 
0.9 

3.7 

3  1 

E.  N.  Central 

W.  N.  Central 

South  Atlantic 

69.8 
3.4 
7.1 

E.  S.  Central 

W.  S.  Central 

Mountain 

Pacific 

2.0 
0.5 
0.3 

10.1 

Total 

100.00 

100.0 

100.0 

100.0 

TABLE  6-D 

Regional  Distribution  of  Total  Persons  Affected 
United  States 


Percentage  Distribution 


REGION1 

POFULATION 

U.  S.  CENSUS 

1930 

TOTAL  PERSONS  AFFECTED 

1920-29 

1930-36 

1920-36 

New  England 

Middle  Atlantic 

8,166,000 

26,261,000 

25,297,000 

13,297,000 

15,794,000 

9,887,000 

12,177,000 

3,702,000 

8,194,000 

94 

3,564 

71,050 

3,353 

1,305 

1,724 

128 

1,310 

11,038 

3,906 

2,269 

4,859 

1,5732 

7,240 

1,183 

631 
47 

371 

4,000 

5,833 

75,909 
4,9262 
8,545 
2,907 
759 
1,357 

11,409 

E.  N.  Central 

W.  N.  Central 

South  Atlantic 

E.  S.  Central 

W.  S.  Central 

Mountain 

Pacific 

Total 

122,775,000 

93,566 

22,079 

115,645 

New  England. . . 
Middle  Atlantic 
E.  N.  Central... 
W.  N.  Central.. 
South  Atlantic . . 
E.  S.  Central.  .  . 
W.  S.  Central... 

Mountain 

Pacific 


Total 


6.65 

21.39 

20.61 

10.83 

12.86 

8.05 

9.92 

3.02 

6.67 


100.00 


.1 

17.7 

3.8 

10.3 

76.0 

22.1 

3.6 

7.12 

1.4 

32.8 

1.8 

5.3 

.1 

2.8 

1.4 

.2 

11.8 

1.7 

100.0 

100.0 

3.4 
5.0 
65.6 
4.32 
7.4 
2.5 
.7 
1.2 
9.9 

100.0 


1  See  note  to  table  6-A 

2  Includes  28  cases  of  jaundice  reported  from  Kansas  in  1935. 


TABLE  7-A 

Distribution  of  Outbreaks  by  States 
United  States 


STATE 

1920-29 

STATE 

1930-36 

STATE 

1920-36 

Pennsylvania 

24 

Pennsylvania 

36 

Pennsylvania 

60 

Maryland 

21 

Indiana 

17 

New  York 

30 

New  York 

20 

Massachusetts 

13 

Indiana 

27 

West  Virginia 

16 

New  York 

10 

Maryland 

26 

Illinois 

13 

California 

9 

Illinois 

22 

Wisconsin 

12 

Illinois 

9 

California 

18 

Indiana 

10 

Texas 

9 

West  Virginia 

18 

California 

9 

North  Dakota 

7 

Massachusetts 

13 

Iowa 

9 

Michigan 

6 

Ohio 

13 

Kentucky 

8 

Minnesota 

6 

Wisconsin 

13 

Ohio 

8 

Maryland 

5 

Michigan 

12 

New  Jersey 

7 

Ohio 

5 

North  Dakota 

12 

Michigan 

6 

Kansas 

4 

Kentucky 

11 

Missouri 

6 

Maine 

4 

Minnesota 

11 

South  Dakota 

6 

Kentucky 

3 

Texas 

11 

Virginia 

6 

Alabama 

2 

Iowa 

10 

Minnesota 

5 

South  Carolina 

2 

New  Jersey 

8 

North  Dakota 

5 

Tennessee 

2 

Virginia 

8 

Alabama 

4 

Vermont 

2 

Missouri 

7 

Washington 

4 

Virginia 

2 

South  Dakota 

7 

Idaho 

3 

Washington 

2 

Alabama 

6 

New  Mexico 

3 

West  Virginia 

2 

Maine 

6 

Oregon 

3 

Arkansas 

Washington 

6 

Tennessee 

3 

Colorado 

Kansas 

5 

Utah 

3 

Delaware 

Tennessee 

5 

Arizona 

2 

Idaho 

Idaho 

4 

Maine 

2 

Iowa 

Utah 

4 

Mississippi 

2 

Mississippi 

Mississippi 

3 

Texas 

2 

Missouri 

New  Mexico 

3 

Georgia 

New  Jersey 

Oregon 

3 

Kansas 

North  Carolina 

Vermont 

3 

Montana 

South  Dakota 

Arizona 

2 

Nebraska 

Utah 

North  Carolina 

2 

North  Carolina 

Wisconsin 

South  Carolina 

2 

Oklahoma 

Arkansas 

Rhode  Island 

Colorado 

Vermont 

Delaware 

Georgia 

Montana 

Nebraska 

Oklahoma 

Rhode  Island 

Total 

230 

169 

399 

1.0 
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TABLE  7-B 

Distribution  of  Typhoid  Fever  Cases  by  States 
United  States 


STATE 

1920-29 

STATE 

1930-36 

STATE 

1920-36 

New  York 

1,304 

Pennsylvania 

492 

Indiana 

1,478 

Indiana 

1,256 

South  Dakota 

282 

New  York 

1,316 

Ohio 

980 

Ohio 

250 

Ohio 

1,230 

Pennsylvania 

620 

Minnesota 

244 

Pennsylvania 

1,112 

California 

616 

Missouri 

225 

California 

787 

Illinois 

515 

Indiana 

222 

Illinois 

643 

West  Virginia 

471 

Kentucky 

202 

West  Virginia 

506 

Utah 

393 

California 

171 

Kentucky 

503 

Kentucky 

301 

Illinois 

128 

Utah 

403 

Wisconsin 

295 

Michigan 

99 

Maryland 

359 

Maryland 

274 

Alabama 

90 

Missouri 

356 

Michigan 

248 

Maryland 

85 

Michigan 

347 

New  Jersey 

225 

Vermont 

73 

South  Dakota 

342 

New  Mexico 

220 

North  Dakota 

71 

Wisconsin 

302 

Montana 

205 

Texas 

71 

Minnesota 

280 

Virginia 

166 

Virginia 

47 

New  Jersey 

269 

Washington 

138 

Delaware 

46 

New  Mexico 

220 

Missouri 

131 

New  Jersey 

44 

Virginia 

213 

Iowa 

119 

North  Carolina 

40 

Montana 

205 

Alabama 

94 

Iowa 

38 

Alabama 

184 

Texas 

92 

West  Virginia 

35 

Texas 

163 

Mississippi 

82 

South  Carolina 

32 

Washington 

161 

Arizona 

80 

Colorado 

28 

Iowa 

157 

Kansas 

79 

Maine 

28 

North  Dakota 

141 

North  Dakota 

70 

Massachusetts 

27 

Kansas 

97 

Idaho 

62 

Washington 

23 

Mississippi 

97 

Maine 

62 

Kansas 

18 

Maine 

90 

South  Dakota 

60 

Mississippi 

15 

Vermont 

90 

Tennessee 

47 

New  York 

12 

Arizona 

80 

North  Carolina 

37 

Utah 

10 

North  Carolina 

77 

Minnesota 

36 

Idaho 

9 

Idaho 

71 

Oklahoma 

36 

Wisconsin 

7 

Tennessee 

47 

Georgia 

35 

Delaware 

46 

Oregon 

25 

Oklahoma 

36 

Vermont 

17 

Georgia 

35 

Nebraska 

15 

South  Carolina 

32 

Rhode  Island 

15 

Colorado 
Massachusetts 
Oregon 
Nebraska 
Rhode  Island 

28 
27 
25 
15 
15 

Total 

9,421 

3,164 

12,585 
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TABLE  7-C 

Distribution  of  Diarrhea  and  Dysentery  Cases  by  States 
United  States 


STATE 

1920-29 

STATE 

1930-36 

STATE 

1920-36 

Michigan 

45,000 

West  Virginia 

6,500 

Michigan 

46,372 

California 

10,200 

Massachusetts 

3,778 

California 

10,377 

Ohio 

9,373 

Illinois 

2,361 

Illinois 

9,614 

Illinois 

7,253 

Michigan 

1,372 

Ohio 

9,373 

Indiana 

6,050 

Pennsylvania 

1,000 

West  Virginia 

6,711 

Missouri 

2,114 

Tennessee 

800 

Indiana 

6,470 

Pennsylvania 

726 

New  York 

721 

Massachusetts 

3,778 

New  York 

689 

Arkansas 

500 

Missouri 

2,114 

Mississippi 

500 

Maryland 

445 

Pennsylvania 

1,726 

Kentucky 

400 

Indiana 

420 

New  York 

1,410 

Minnesota 

389 

North  Dakota 

350 

Tennessee 

1,100 

Arizona 

350 

Minnesota 

317 

Minnesota 

706 

North  Dakota 

300 

California 

177 

North  Dakota 

650 

Tennessee 

300 

Kentucky 

76 

Maryland 

516 

West  Virginia 

211 

Texas 

60 

Arkansas 

500 

Wisconsin 

80 

Virginia 

10 

Mississippi 

500 

Maryland 

71 

Kentucky 

476 

Oregon 

59 

Arizona 

350 

Georgia 

40 

Wisconsin 

80 

Iowa 

40 

Texas 

Oregon 

Georgia 

Iowa 

Virginia 

60 
59 
40 
40 
10 

Total 

84,145 

18,887 

103,032 

TABLE  7-D 

Distribution  of  Total  Persons  Affected  by  States 
United  States 


STATE 

1920-29 

STATE 

1930-36 

STATE 

1920-36 

Michigan 

45,248 

West  Virginia 

6,535 

Michigan 

46,719 

California 

10,816 

Massachusetts 

3,805 

California 

11,164 

Ohio 

10,353 

Illinois 

2,489 

Ohio 

10,603 

Illinois 

7,768 

Pennsylvania 

1,492 

Illinois 

10,257 

Indiana 

7,306 

Michigan 

1,471 

Indiana 

7,948 

Missouri 

2,245 

Tennessee 

800 

West  Virginia 

7,217 

New  York 

1,993 

New  York 

733 

Massachusetts 

3,805 

Pennsylvania 

1,346 

Indiana 

642 

Pennsylvania 

2,838 

Kentucky 

701 

Minnesota 

561 

New  York 

2,726 

West  Virginia 

682 

Maryland 

530 

Missouri 

2,470 

Mississippi 

582 

Arkansas 

500 

Tennessee 

1,147 

Arizona 

430 

North  Dakota 

421 

Minnesota 

986 

Minnesota 

425 

California 

348 

Kentucky 

979 

Utah 

393 

South  Dakota 

282 

Maryland 

875 

Wisconsin 

375 

Kentucky 

278 

North  Dakota 

791 

North  Dakota 

370 

Ohio 

250 

Mississippi 

597 

Tennessee 

347 

Missouri 

225 

Arkansas 

500 

Maryland 

345 

Texas 

131 

Arizona 

430 

New  Jersey 

225 

Alabama 

90 

Utah 

403 

New  Mexico 

220 

Vermont 

73 

Wisconsin 

382 

Montana 

205 

Virginia 

57 

South  Dakota 

342 

Virginia . 

166 

Delaware 

46 

New  Jersey 

269 

Iowa 

159 

Kansas 

461 

Texas 

223 

Washington 

138 

New  Jersey 

44 

Virginia 

223 

Alabama 

94 

North  Carolina 

40 

New  Mexico 

220 

Texas 

92 

Iowa 

38 

Montana 

205 

Oregon 

84 

South  Carolina 

32 

Iowa 

197 

Kansas 

79 

Colorado 

28 

Alabama 

184 

•  Georgia 

75 

Maine 

28 

Washington 

161 

Idaho 

62 

Washington 

23 

Kansas 

1251 

Maine 

62 

Mississippi 

15 

Maine 

90 

South  Dakota 

60 

Utah 

10 

Vermont 

90 

North  Carolina 

37 

Idaho 

9 

Oregon 

84 

Oklahoma 

36 

Wisconsin 

7 

North  Carolina 

77 

Vermont 

17 

Georgia 

75 

Nebraska 

15 

Idaho 

71 

Rhode  Island 

15 

Delaware 
Oklahoma 
South  Carolina 
Colorado 
Nebraska 
Rhode  Island 

46 
36 
32 

28 
15 
15 

Total 

93,566 

22,079 

115,645 

1  Includes  28  cases  of  jaundice. 
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TABLE  8-A 

Classification  of  Water-borne  Outbreaks  in  the  United  States  and  Canada 
Number  of  Outbreaks,  1920-36  inclusive1 


STATE   OR 
PROVINCE 


12  3  4  5 


12  34'5  6  7  8 


c 

D 

F 

G 
12 

H 

12 

l|2|3J4 

1J2J3J4 

12  3  4  5  6 

2  p  « 
o  o  m 


United  States 


Alabama. 
Arizona.. 


California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts.... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina . . 
South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


Total— U.  S. 


11 

1 

1 
2 

1 
331 


105211 


16'  2 


2   2 


222317J  1 


140 


5  13 


414 


0 
0 
8 
3 

30 
2 

12 

13 
1 
3 

60 
1 
2 
7 
5 

11 
4 
3 
8 
6 

18 

13 
0 

399 


Canada 


Alberta 

Br.  Columbia 

Manitoba 

N.  Brunswick 

Nova  Scotia 

Ontario 

Pr.  Ed.  Island. . . 

Quebec 

Saskatchewan... 

Yukon 

N.W.  Territories. 


Total — Canada . 


1  For  explanation  of  the  symbols  of  the  various  classifications  of  outbreaks,  see  table  10-A. 
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TABLE  9-A 

Outbreaks  Classified  as  to  Points  of  Pollution  in  Water  System 


CLASSIFICATION 


1920-29 


No. 


Per  cent 


1930-36 


No. 


Per  cent 


1920-36 


No. 


Per  cent 


United  States 


A 

64 

27.8 

32 

18^9 

96 

24.1 

B 

55 

23.9 

65 

38.5 

120 

30.1 

C 

5 

2.2 

4 

2.4 

9 

2.2 

D 

48 

20.9 

15 

8.8 

63 

15.8 

F 

29 

12.6 

14 

8.3 

43 

10.8 

G 

17 

7.4 

1 

0.6 

18 

4.5 

H 

12 

5.2 

38 

22.5 

50 

12.5 

Total 

230 

100.0 

169 

100.0 

399 

100.0 

Canada 


A 

17 

44.8 

18 

54.5 

35 

49.3 

B 

3 

7.9 

2 

6.1 

5 

7.0 

C 

1 

2.6 

1 

3.0 

2 

2.8 

D 

7 

18.4 

2 

6.1 

9 

12.7 

F 

6 

15.8 

5 

15.1 

11 

15.5 

G 

4 

10.5 

2 

6.1 

6 

8.5 

H 

— 

— 

3 

9.1 

3 

4.2 

Total 

38 

100.0 

33 

100.0 

71 

100.0 

TABLE  9-B 

Cases  of  Typhoid  Fever  Classified  as  to  Points  of  Pollution  in  Water  System 


CLASSIFICATION 


1920-29 


No. 


Per  cent 


1930-36 


No. 


Per  cent 


1920-36 


No. 


Per  cent 


United  States 


A 

1,494 

15.9 

442 

14.0 

1,936 

15.4 

B 

1,606 

17.0 

1,362 

43.0 

2,968 

23.6 

C 

68 

0.7 

17 

0.5 

85 

0.7 

D 

2,053 

21.8 

608 

19.2 

2,661 

21.1 

F 

2,050 

21.8 

280 

8.8 

2,330 

18.5 

G 

1,883 

20.0 

5 

0.2 

1,888 

15.0 

H 

267 

2.8 

450 

14.3 

717 

5.7 

Total 

9,421 

100.0 

3,164 

100.0 

12,585 

100.0 
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TABLE  9-B— Concluded 

Canada 


A 

1,810 

64.0 

208 

34.2 

2,018 

58.7 

B 

45 

1.6 

14 

2.3 

59 

1.7 

C 

42 

1.5 

200 

32.8 

242 

7.1 

D 

433 

15.3 

25 

4.1 

458 

13.3 

F 

214 

7.6 

112 

18.4 

326 

9.5 

G 

284 

10.0 

6 

1.0 

290 

8.4 

H 

— 

— 

44 

7.2 

44 

1.3 

Total 

2,828 

100.0 

609 

100.0 

3,437 

100.0 

TABLE  9-C 
Cases  of  Diarrhea  and  Dysentery  Classified  as  to  Points  of  Pollution  in 

Water  System 


CLASSIFICATION 


1920-29 


No. 


Per  cent 


1930-36 


No. 


Per  cent 


1920-36 


No. 


Per  cent 


United  States 


A 

590 

0.7 

3,283 

17.4 

3,873 

3.7 

B 

13,736 

16.3 

1,782 

9.4 

15,518 

15.1 

C 

1,269 

1.5 

196 

1.0 

1,465 

1.4 

D 

48,725 

57.9 

9,678 

51.3 

58,403 

56.7 

F 

6,535 

7.8 

1,979 

10.5 

8,514 

8.3 

G 

11,840 

14.1 

0 

0.0 

11,840 

11.5 

H 

1,450 

1.7 

1,969 

10.4 

3,419 

3.3 

Total 

84,145 

100.0 

18,887 

100.0 

103,032 

100.0 

Canada 


A 

None  Reported 

2,210 

63.0 

2,210 

63.0 

B 

None  Reported 

0 

0 

0 

0 

C 

None  Reported 

0 

0 

0 

0 

D 

None  Reported 

0 

0 

0 

0 

F 

None  Reported 

0 

0 

0 

0 

G 

None  Reported 

1,300 

37.0 

1,300 

37.0 

H 

None  R 

eported 

0 

0 

0 

0 

Total 

— 

— 

3,510 

100.0 

3,510 

100.0 
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TABLE  9-D 

Total  Persons  Affected  Classified  as  to  Points  of  Pollution  in  Water  System 


CLASSIFICATION 


1920-29 


No. 


Per  cent 


1930-36 


1920-36 


No. 


Per  cent 


No. 


Per  cent 


United  States 


A 

2,084 

2.2 

3,725 

16.9 

5,809 

5.0 

B 

15,342 

16.4 

3,172* 

14.4 

18,514* 

16.0 

C 

1,337 

1.4 

213 

1.0 

1,550 

1.3 

D 

50,778 

54.3 

10,286 

46.6 

61,064 

52.8 

F 

8,585 

9.2 

2,259 

10.2 

10,844 

9.4 

G 

13,723 

14.7 

5 

0.0 

13,728 

11.9 

H 

1,717 

1.8 

2,419 

10.9 

4,136 

3.6 

Total 

93,566 

100.0 

22,079 

100.0 

115,645 

100.0 

Canada 


A 

1,810 

64.0 

2,418 

58.7 

4,228 

60.9 

B 

45 

1.6 

14 

0.4 

59 

0.8 

C 

42 

1.5 

200 

4.8 

242 

3.5 

D 

433 

15.3 

25 

0.6 

458 

6.6 

F 

214 

7.6 

112 

2.7 

326 

4.7 

G 

284 

10.0 

1,306 

31.7 

1,590 

22.9 

H 

— 

— 

44 

1.1 

44 

0.6 

Total 

2,828 

100.0 

4,119 

100.0 

6,947 

100.0 

*  Includes  28  cases  of  jaundice  in  Kansas,  1935. 
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TABLE  10 

Major  Causes  of  Outbreaks  and  Illnesses  in  Order  of  Magnitude 
United  States 


CLASSIFICATION 


Outbreaks 

B-l     Surface  pollution  of  shallow  wells 

F-3     Cross-connection  with  polluted  water  supply 

A-4     Contamination  of  spring  or  infiltration  gallery  by  pollution  on 

watershed 

A-l     Contamination  of  brook  or  stream  by  pollution  on  watershed 

A-2     Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated . 

D-2     Inadequate  chlorination — only  treatment 

D-l     Inadequate  control  of  filtration  and  allied  treatment 

H-3     Cause  of  outbreak  undetermined 

Typhoid  Fever  Cases 

F-3     Cross-connection  with  polluted  water  supply 

G-2     Seepage  of  surface  water  or  sewage  into  gravity  conduit 

D-2     Inadequate  chlorination — only  treatment 

B-l     Surface  pollution  of  shallow  wells 

D-l     Inadequate  control  of  filtration  and  allied  treatment 

B-5     Underground  pollution  of  well  or  spring  in  creviced  limestone  or 

rock 

A-4     Contamination  of  spring  or  infiltration  gallery  by  pollution  on 

watershed 

D-3     Interruption  of  chlorination — only  treatment 

Diarrhea  and  Dysentery  Cases 

D-l     Inadequate  control  of  filtration  and  allied  treatment 

B-8     Overflow  of  sewer  or  flood  water  into  top  of  well  casing 

G-2    Seepage  of  surface  water  or  sewage  into  gravity  conduit 

F-3    Cross-connection  with  polluted  water  supply 

D-4    Miscellaneous 

D-2     Inadequate  chlorination — only  treatment 

A-l     Contamination  of  brook  or  stream  by  pollution  on  watershed. . 
G-l     Auxiliary  intake  to  polluted  source 

Canada 

Outbreaks 
A-2     Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated . 

F-3    Cross-connection  with  polluted  water  supply 

A-l     Contamination  of  brook  or  stream  by  pollution  on  watershed. . 

G-l     Auxiliary  intake  to  polluted  source 

D-2     inadequate  chlorination — only  treatment 

Typhoid  Fever  Cases 

A-3     Use  of  polluted  lake  water — untreated 

A-2     Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated . 

D-3     Interruption  of  chlorination— only  treatment 

A-l     Contamination  of  brook  or  stream  by  pollution  on  watershed. . 

F-3    Cross-connection  with  polluted  water  supply 

Diarrhea  and  Dysentery  Cases 

A-3     Use  of  polluted  lake  water — untreated 

G-l     Auxiliary  intake  to  polluted  source 

A-4     Contamination  of  spring  or  infiltration  gallery  by  pollution  on 

watershed 

A-l     Contamination  of  brook  or  stream  by  pollution  on  watershed.  .  . 
A-2     Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated . 


52 

40 

31 
27 
25 
23 
22 
20 

2,122 
1,814 
1,418 
1,161 
649 

633 

630 
594 

48,761 
10,870 
9,540 
8,514 
6,500 
3,082 
2,733 
2,300 


24 
9 

7 
5 
4 

990 
736 
302 

292 

278 

000 
300 

150 

40 
20 
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TABLE  10-A 
Outbreaks  Classified  as  to  Reported  Cause  of  Illness 


A-l 


B-l 

2 
3 
4 


C-l 

2 
D-l 

2 

3 

4 

F-l 

2 
3 

4 

G-l 
2 

H-l 


CLASSIFICATION 


Contamination  of  brook  or  stream  by  pollution  on 
watershed ; 

Use  of  polluted  water  from  a  river  or  irrigation 
ditch,  untreated 

Use  of  polluted  lake  water — untreated 

Contamination  of  spring  or  infiltration  gallery  by 
pollution  on  watershed 

Contamination  of  spring  or  infiltration  gallery  by 
flood  waters 

Surface  pollution  of  shallow  wells 

Faulty  well  casing  or  construction 

Pollution  of  well  from  adjacent  river  or  lake.  ...*... 

Pollution  of  well  from  adjacent  sewer  or  sewage 
tank _ 

Underground  pollution  of  well  or  spring  in  creviced 
limestone  or  fissured  rock 

Underground  pollution  of  well  or  spring,  source 
unknown 

Underground  pollution  of  well  by  surface  contami- 
nation through  abandoned  well 

Overflow  of  sewer  or  flood  water  into  top  of  well 
casing 

Seepage  from  sewer  or  surface  into  cracked  cistern 
or  reservoir 

Reservoir  polluted  by  flood  waters 

Inadequate  control  of  filtration  and  allied  treat- 
ment  

Inadequate  chlorination — only  treatment 

Interruption  of  chlorination — only  treatment 

Miscellaneous. 

Pollution  of  water  mains  during  construction  or 
repairs 

Leaking  water  main  and  sewer  in  same  trench 

Cross-connection  with  polluted  water  supply 

Break  in  mains  permitting  sewage  or  river  water  to 
enter 

Auxiliary  intake  to  polluted  water  supply 

Seepage  of  surface  water  or  sewage  into  gravity 
conduit 

Use  of  polluted  private  supply  because  of  objec- 
tionable taste  or  quality  of  public  supply 

Use  of  polluted  water  not  intended  for  drinking 
purposes 

Cause  of  outbreak  undetermined 

Data  insufficient  for  classification 

Faulty  distilling  apparatus 

Swimming  in  polluted  water 


1920-29 


1930-36 


1920-36 


24 
3 


Total 230   38  169   33  399 


71 
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TABLE  10-B 

Typhoid  Fever  Cases  Classified  as  to  Reported  Cause  of  Illness 
United  States 


CLASSIFICATION 


A-l  Contamination  of  brook  or  stream  by  pollution  on 
watershed 

2  Use  of  polluted  water  from  a  river  or  irrigation 

ditch,  untreated 

3  Use  of  polluted  lake  water — untreated 

4  Contamination  of  spring  or  infiltration  gallery  by 

pollution  on  watershed 

5  Contamination  of  spring  or  infiltration  gallery  by 

flood  waters 

B-l     Surface  pollution  of  shallow  wells 

2  Faulty  well  casing  or  construction 

3  Pollution  of  well  from  adj  acent  river  or  lake 

4  Pollution  of  well  from  adjacent  sewer  or  sewage 

tank 

5  Underground    pollution    of    well    or    spring    in 

creviced  limestone  or  fissured  rock 

6  Underground  pollution  of  well  or  spring — source 

unknown _ 

7  Underground  pollution  of  well  by  surface  con- 

tamination through  abandoned  well 

8  Overflow  of  sewer  or  flood  water  into  top  of  well 

casing 

C-l     Seepage  from  sewer  or  surface  into  cracked  cistern 

or  reservoir 

2     Reservoir  polluted  by  flood  waters 

D-l  Inadequate  control  of  filtration  and  allied  treat- 
ment  

2  Inadequate  chlorination — only  treatment 

3  Interruption  of  chlorination— only  treatment 

4  Miscellaneous 

F-l    Pollution  of  water  mains   during  construction  or 

repairs 

2  Leaking  water  main  and  sewer  in  same  trench 

3  Cross-connection  with  polluted  water  supply 

4  Break  in  mains  permitting  sewage  or  river  water 

to  enter 

G-l    Auxiliary  intake  to  polluted  water  supply 

2  Seepage  of  surface  water  or  sewage  into  gravity 
conduit 

H-l  Use  of  polluted  private  supply  because  of  objec- 
tionable taste  or  quality  of  public  supply 

2  Use  of  polluted  water  not  intended  for  drinking 

purposes 

3  Cause  of  outbreak  undetermined 

4  Data  insufficient  for  classification 

5  Faulty  distilling  apparatus 

6  Swimming  in  polluted  water 


1920-29 

508 

1930-36 

42 

337 

79 

146 
9 

447 

183 

123 

660 

20 

0 

62 
501 
176 

15 

73 

132 

289 

344 

133 

151 

50 

0 

381 

43 

68 
0 

17 
0 

396 

1,063 

594 

0 

253 

355 
0 
0 

13 

47 

1,990 

0 

0 

132 

0 
69 

148 
5 

1,814 

0 

90 

30 

70 

57 

50 

0 

0 

118 
189 

77 

35 

9,421 

3,164 

550 

483 

88 

630 

185 

1,161 

196 

15 

205 

633 

284 

50 

424 

85 
0 

649 

1,418 

594 

0 

13 

47 

2,122 

148 
74 

1,814 

120 

188 

246 

127 

1 

35 


Total - 9,421 


12,585 
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TABLE  10-C 
Cases  of  Diarrhea  and  Dysentery  Classified  as  to  Reported  Cause  of  Illness 

United  States 


CLASSIFICATION 


A-l 


C-l 

2 
D-l 

2 

3 

4 

F-l 

2 
3 

4 

G-l 
2 

H-l 


Contamination  of  brook  or  stream  by  pollution 
on  watershed 

Use  of  polluted  water  from  a  river  or  irrigation 
ditch,  untreated 

Use  of  polluted  lake  water — untreated 

Contamination  of  spring  or  infiltration  gallery  by 
pollution  on  watershed 

Contamination  of  spring  or  infiltration  gallery  by 
flood  waters 

Surface  pollution  of  shallow  wells 

Faulty  well  casing  or  construction 

Pollution  of  well  from  adj acent  river  or  lake 

Pollution  of  well  from  adjacent  sewer  or  sewage 
tank 

Underground  pollution  of  well  or  spring  in 
creviced  limestone  or  fissured  rock 

Underground  pollution  of  well  or  spring — source 
unknown 

Underground  pollution  of  well  by  surface  con- 
tamination through  abandoned  well 

Overflow  of  sewer  or  flood  water  into  top  of  well 
casing 

Seepage  from  sewer  or  surface  into  cracked  cis- 
tern or  reservoir 

Reservoir  polluted  by  flood  waters 

Inadequate  control  of  filtration  and  allied  treat- 
ment   

Inadequate  chlorination — only  treatment 

Interruption  of  chlorination — only  treatment. . .  . 

Miscellaneous 

Pollution  of  water  mains  during  construction  or 
repairs 

Leaking  water  main  and  sewer  in  same  trench .... 

Cross-connection  with  polluted  water  supply 

Break  in  mains  permitting  sewage  or  river  water 
to  enter 

Auxiliary  intake  to  polluted  water  supply 

Seepage  of  surface  water  or  sewage  into  gravity 
conduit 

Use  of  polluted  private  supply  because  of  objec- 
tionable taste  or  quality  of  public  supply 

Use  of  polluted  water  not  intended  for  drinking 
purposes 

Cause  of  outbreak  undetermined 

Data  insufficient  for  classification 

Faulty  distilling  apparatus 

Swimming  in  polluted  water 


1920-29 

1930-36 

0 

2,733 

185 
0 

0 
0 

5 

550 

400 

2,005 

192 

0 

0 
237 
177 

0 

0 

498 

1,089 

150 

0 

250 

0 

50 

10,450 

420 

1,269 
0 

150 
46 

47,311 

1,382 

32 

0 

1,450 

1,700 

28 

6,500 

0 

0 

6,535 

0 

0 

1,979 

0 
2,300 

0 
0 

9,540 

0 

0 

0 

350 

600 

500 

0 

0 

451 

1,505 

0 

13 

0 

84,145 

18,887 

1920-36 


2,733 

185 
0 

555 

400 

2,242 

369 

0 

498 

1,239 

250 

50 

10,870 

1,419 
46 

48,761 

3,082 

60 

6,500 

0 

0 

8,514 

0 
2,300 

9,540 

0 

801 

2,105 

500 

13 

0 


Total 84,145 


103,032 
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TABLE  10-D 

Total  Persons  Affected  Classified  as  to  Reported  Cause  of  Illness 

United  States 


CLASSIFICATION 


A-l 


B-l 
2 
3 

4 


C-l 

2 
D-l 

2 

3 

4 

F-l 

2 
3 

4 

G-l 
2 

H-l 


Contamination  of  brook  or  stream  by  pollution 
on  watershed 

Use  of  polluted  water  from  a  river  or  irrigation 
ditch,  untreated 

Use  of  polluted  lake  water — untreated 

Contamination  of  spring  or  infiltration  gallery  by 
pollution  on  watershed 

Contamination  of  spring  or  infiltration  gallery  by 
flood  waters 

Surface  pollution  of  shallow  wells 

Faulty  well  casing  or  construction 

Pollution  of  well  from  adj  acent  river  or  lake 

Pollution  of  well  from  adjacent  sewer  or  sewage 
tank 

Underground  pollution  of  well  or  spring  in 
creviced  limestone  or  fissured  rock 

Underground  pollution  of  well  or  spring— source 
unknown 

Underground  pollution  of  well  by  surface  con- 
tamination through  abandoned  well 

Overflow  of  sewer  or  flood  water  into  top  of  well 
casing 

Seepage  from  sewer  or  surface  into  cracked  cis- 
tern or  reservoir 

Reservoir  polluted  by  flood  waters 

Inadequate  control  of  filtration  and  allied  treat- 
ment   

Inadequate  chlorination — only  treatment 

Interruption  of  chlorination — only  treatment. . . 

Miscellaneous 

Pollution  of  water  mains  during  construction  or 
repairs 

Leaking  water  main  and  sewer  in  same  trench .... 

Cross-connection  with  polluted  water  supply 

Break  in  mains  permitting  sewage  or  river  water 
to  enter. 

Auxiliary  intake  to  polluted  water  supply 

Seepage  of  surface  water  or  sewage  into  gravity 
conduit 

Use  of  polluted  private  supply  because  of  objec- 
tionable taste  or  quality  of  public  supply 

Use  of  polluted  water  not  intended  for  drinking 
purposes 

Cause  of  outbreak  undetermined 

Data  insufficient  for  classification 

Faulty  distilling  apparatus 

Swimming  in  polluted  water 


1920-29 


508 

522 

79 

452 

523 

2,665 

212 

0 

73 

1,378 

133 

50 

10,831 

1,337 
0 

47,707 

2,445 

626 

0 

13 

47 

8,525 

0 
2,369 

11,354 

90 

420 

657 

550 

0 

0 


36      1920-36 


2,775 

146 
9 

733 

62 
738 
353 

15 

658* 

494 

401 

50 

463 

167 
46 

1,703 

2,055 

28 

6,500 

0 

0 

2,111 

148 
5 

0 

30 

569 

1,694 
77 
14 
35 


3,283 

668 

88 

1,185 

585 

3,403 

565 

15 

731* 

1,872 

534 

100 

11,294 

1,504 

46 

49,410 

4,500 

654 

6,500 

13 

47 

10,636 

148 
2,374 

11,354 

120 


2,351 

627 

14 

35 


Total 


93,566    22,079    115,645 


Includes  28  cases  of  Jaundice. 
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TABLE  10-E 
Cases  of  Typhoid  Fever,  Diarrhea  and  Dysentery,  and  Total  Persons  Affected 

Canada 


CLASSIFICATION 


1920-29   1930-36   1920-36 


Typhoid  Fever 

Contamination  of  brook  or  stream  by  pollution  on  watershed . . 
Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated 

Use  of  polluted  lake  water — untreated 

Surface  pollution  of  shallow  wells 

Underground  pollution  of  well  or  spring  in  creviced  limestone 

or  fissured  rock 

Overflow  of  sewer  or  flood  water  into  top  of  well  casing 

Seepage  from  sewer  or  surface  into  cracked  cistern  or  reservoir. . 

Inadequate  control  of  filtration  and  allied  treatment 

Inadequate  chlorination— only  treatment 

Interruption  of  chlorination — only  treatment 

Pollution  of  water  mains  during  construction  or  repairs 

Cross-connection  with  polluted  water  supply 

Break  in  mains  permitting  sewage  or  river  water  to  enter 

Auxiliary  intake  to  polluted  water  supply 

Seepage  of  surface  water  or  sewage  into  gravity  conduit 

Use  of  polluted  water  not  intended  for  drinking  purposes. . . 

Cause  of  outbreak  undetermined 

Swimming  in  polluted  water 

Total 


3 

B-l 

5 


C-l 

D-l 
2 
3 

F-l 
3 
4 

G-l 
2 

H-2 


285 

7 

590 

146 

935 

55 

20 

5 

25 

0 

0 

9 

42 

200 

32 

11 

113 

0 

288 

14 

27 

0 

166 

112 

21 

0 

228 

6 

56 

0 

0 

6 

0 

32 

0 

6 

2,828 

609 

292 

736 

990 

25 

25 

9 

242 

43 
113 
302 

27 
278 

21 
234 


32 


3,437 


Diarrhea  and  Dysentery 


A-l    Contamination  of  brook  or  stream  by  pollution  on  water  shed.. . 

2  Use  of  polluted  water  from  a  river  or  irrigation  ditch  untreated. 

3  Use  of  polluted  lake  water— untreated 

4  Contamination  of  spring  or  infiltration  gallery  by  pollution  on 

watershed 

40 

20 

2,000 

150 
1,300 

40 

20 

2,000 

150 
1  300 

Total 

3,510 

3,510 

Total  Persons  Affected 


A-l 
2 
3 
4 


B-l 
5 


C-l 

D-l 
2 
3 

F-l 
3 
4 

G-l 
2 

H-2 
3 


Contamination  of  brook  or  stream  by  pollution  on  watershed . . . 
Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated 

Use  of  polluted  lake  water— untreated 

Contamination  of  spring  or  infiltration  gallery  by  pollution  on 

watershed 

Surface  pollution  of  shallow  wells 

Underground  pollution  of  well  or  spring  in  creviced  limestone 

or  fissured  rock 

Overflow  of  sewer  or  flood  water  into  top  of  well  casing 

Seepage  from  sewer  or  surface  into  cracked  cistern  or  reservoir.. 

Inadequate  control  of  filtration  and  allied  treatment 

Inadequate  chlorination— only  treatment 

Interruption  of  chlorination— only  treatment 

Pollution  of  water  mains  during  construction  or  repairs 

Cross-connection  with  polluted  water  supply 

Break  in  mains  permitting  sewage  or  river  water  to  enter 

Auxiliary  intake  to  polluted  water  supply 

Seepage  of  surface  water  or  sewage  into  gravity  conduit 

Use  of  polluted  water  not  intended  for  drinking  purposes 

Cause  of  outbreak  undetermined 

Swimming  in  polluted  water 

Total 


285 

47 

590 

166 

935 

2,055 

0 

150 

20 

5 

25 

0 

0 

9 

42 

200 

32 

11 

113 

0 

288 

14 

27 

0 

166 

112 

21 

0 

228 

1,306 

56 

0 

0 

6 

0 

32 

0 

6 

2,828 

4,119 

332 

756 

2,990 

150 
25 

25 

9 

242 

43 

113 

302 

27 

278 

21 

1,534 

56 

6 

32 

6 

6,947 
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TABLE  11-A 
Largest   Water-borne  Outbreaks  in  the   United  States   and  Canada,    1920-36, 

inclusive 
Classified  as  to  Number  of  Cases  and  Total  Persons  Affected 


a    • 

TYPHOID 

to 

h 
3* 

p 

Z 

STATE  OR 

POPULA- 

TEAR 

MONTH 

<  M 

FEVER 

2^ 

H  2 

O 

PLACE 

o 

PROVINCE 

TION 

3 

1 

Q 

fa 

M    Q 

s 

03 

o 

Pi 

< 

United  States 

Detroit 

Mich. 

1,300,000 

1926 

Feb. 

45,000 

8 

1 

45,008 

3.5 

D-l 

Santa  Ana 

Calif. 

21,500 

1924 

Jan.-Feb. 

10,000 

369 

28 

10,369 

48.2 

B-8 

Salem 

Ohio 

10,300 

1920-1 

Aug.-Jan. 

7,000 

884 

27 

7,884 

76.5 

G-2 

Charleston 

W.  Va. 

60, 500 

1930 

Nov. 

6,500 

0 

0 

6,500 

10.7 

D-4 

Ft.  Wayne 

Ind. 

100,000 

1929 

March 

5,000 

53 

3 

5,053 

5.1 

F-3 

Fitchburg 

Mass. 

40, 700 

1934 

March 

2,500 

0 

0 

2,500 

6.1 

A-l 

Hillsboro 

Ohio 

4,400 

1921 

Jan. 

2,000 

12 

0 

2,012 

45.7 

G-l 

Ozark  Beach 

Mo. 

OOOi 

1928 

July 

2,000 

0 

0 

2,000 

— 

B-l 

Charleston 

111. 

7,300 

1925 

Nov. 

2,000 

0 

0 

2,000 

27.4 

D-l 

Greenville 

111. 

3,100 

1925 

Jan. 

2,000 

0 

0 

2,000 

64.5 

G-2 

Chicago 

111. 

3,376,000 

1933 

June-Dec. 

1,4092 

0 

0 

1,409 

— 

F-3 

Bloomington 

111. 

28,720 

1920 

Jan. 

1,000 

200 

24 

1,200 

4.2 

F-3 

Riverside 

111. 

6,350 

1929 

Sept. 

1,000 

0 

0 

1,000 

15.7 

B-5 

Morrisville 

Penn. 

5,400 

1936 

Dec. 

1,000 

0 

0 

1,000 

18.5 

D-l 

Winona  Lake 

Ind. 

Unknown 

1925 

July 

— 

1,000 

1,000 

— 

F-3 

Gladstone 

Mich. 

5,170 

1934 

May 

900 

0 

0 

900 

17.4 

D-2 

Marseilles 

111. 

4,100 

1928 

Jan. 

700 

0 

0 

700 

17.1 

C-l 

Sweetwater 

Tenn. 

2,000 

1936 

July 

700 

0 

0 

700 

35.0 

D-2 

Garrett 

Ind. 

4,600 

1925 

Nov. 

600 

0 

0 

600 

13.0 

H-3 

Canton 

Miss. 

3,500 

1922 

Jan. 

500 

42 

3 

542 

15.5 

C-l 

Oswego 

N.  York 

22,400 

1927 

Dec-Jan. 

500 

0 

0 

500 

2.2 

D-2 

A 

Penn. 

17,500 

1921 

500 

0 

0 

500 

2.9 

H-4 

Cohasset 

Mass. 

3,080 

1931 

March 

500 

0 

0 

500 

16.2 

H-3 

Harrison 

Ark. 

3,630 

1936 

Feb. 

500 

0 

0 

500 

13.8 

H-3 

Morenci 

Mich. 

1,775 

1935 

May 

472 

0 

0 

472 

26.6 

B-4 

Covington-Newport 

Ky. 

88,000 

1923 

Feb. 

300 

100 

15 

400 

.4 

D-2 

Yorkville 

111. 

500 

1928 

Oct. 

400 

0 

0 

400 

80.0 

A -5 

Edgewood  School 

Ind. 

4253 

1931 

Dec. 

390 

0 

0 

390 

91.8 

B-8 

Delaware 

Ohio 

8,760 

1921 

Sept.-Dec. 

373 

10 

0 

383 

4.4 

D-2 

Grand  Forks 

N.  Dak. 

17,110 

1934 

July 

350 

0 

0 

350 

2.0 

D-l 

A 

Tenn. 

1,500 

1928 

Jan. 

300 

14 

2 

314 

20.9 

G-l 

P.  Pit.  in  S.  St.  Paul 

Minn. 

2,700 

1929 

June 

300 

0 

0 

300 

11.1 

F-3 

Grand  Forks 

N.  Dak. 

16,500 

1928 

Jan. 

300 

0 

0 

300 
99,686 

1.8 

G-2 

Total 

96,994 

2,692 

103 

Percentage  of  Total  Persons  Affected  1920-36  = 


115,645 


=  86.2% 


Canada 


St.  Jerome  de  Matane 

Quebec 

4,760 

1935 

Feb. 

2,0005 

0 

0 

2,000 

42.0 

A-3 

Montmagny 

Quebec 

3,920 

1934 

Feb. 

1,000 

0 

0 

1,000 

25.5 

G-l 

Cochrane 

Ontario 

3,500 

1923 

March 

— 

935 

70 

935 

26.7 

A-3 

St.  Ours 

Quebec 

620 

1934 

Feb. 

300 

6 

0 

306 

48.7 

G-l 

Pt.  Gatineau 

Quebec 

2.000 

1929 

Aug. 

— . 

200 

9 

200 

10.0 

D-3 

St.  Leonard 

N.  Bruns. 

1,200 

1927 

Nov. 

— 

200 

0 

200 

16.7 

A-2 

Ste.  Scholastique 

Quebec 

790 

1931 

Oct. 

— 

200 

20 

200 

25.3 

C-l 

Terrebonne 

Quebec 

2,000 

1920 

March 

— 

160 

0 

160 

8.0 

G-l 

Perce(Tourist  Camp) 

Quebec 

300 

1936 

Aug. 

150 

0 

0 
99 

150 
5,151 

50.0 

A-4 

Total 

3,450 

1,701 

Percentage  of  Total  Persons  Affected  1920-36 


5,151 
6,947 


74.1% 


1  Summer  resort — population  not  known. 

2  Amebic  Dysentery,  1409  Cases;  98  Deaths. 

3  School  enrollment — pupils  and  teachers. 

4  For  explanation  of  symbols,  see  table  10-A. 

5  Bacillary  Dysentery— 40  Deaths. 
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TABLE  11-B 

Largest  Water-borne  Typhoid  Fever  Outbreaks  in  the  United  States  and  Canada 

-36,  inclusive 


STATE  OR 
PROVINCE 


POPULA- 
TION 


§  a 


H  <  J 

Z    J    H 

H  °  fc 


United  States 


*Winona  Lake 

Ind. 

1  1925 

July 

1,000 

F-3 

Salem 

Ohio 

10,300  1920-1 

Aug.-Jan. 

884 

27 

3.1 

8.6 

G-2 

Santa  Ana 

Cal. 

21,500 

1924 

Jan. -Feb. 

369 

28 

7.6 

1.7 

B-8 

Akron 

N.  York 

2,100 

1926 

Aug.-Nov. 

284 

18 

6.3 

13.5 

D-2 

Chamberlain 

S.  Dak. 

1,530 

1933 

Jan. 

282 

29 

10.3 

18.4 

D-2 

Olean 

N.  York 

20,740 

1928 

Sept.-Oct. 

245 

15 

6.1 

1.2 

G-2 

Brigham 

Utah 

5,200 

1923 

July-Sept. 

230 

15 

6.5 

4.4 

G-2 

Chicago 

111. 

2,965,000 

1923 

Nov. 

228 

23 

10.1 

— 

D-2 

Springfield 

Mo. 

57,500 

1936 

June-Sept. 

225 

26 

11.6 

0.4 

B5 

Minneapolis 

Minn. 

464,350 

1935 

May 

213 

7 

3.3 

— 

D-l 

Helena 

Mont. 

12,000 

1929 

Sept. 

205 

17 

8.3 

1.7 

G-2 

Bloomington 

111. 

28,720 

1920 

Jan. 

200 

24 

12.0 

0.7 

F-3 

Taylorsville  &  Co. 

Ky. 

6,600 

1935 

June 

186 

16 

8.6 

2.8 

B-l 

Mansfield 

Ohio 

33,520 

1936 

March 

148 

6 

4.1 

0.5 

F-4 

Pittsburg 

Cal. 

4,700 

1920 

May- June 

144 

2 

1.4 

3.1 

D-3 

Salt  Lake  City 

Utah 

131,000 

1924 

Sept.-Oct. 

144 

12 

8.3 

0.1 

D-2 

Ft.  Wayne 

Ind. 

100,000 

1923 

Nov.-Dec. 

140 

24 

17.1 

0.2 

F-3 

Grafton 

W.  Va. 

8,000 

1927 

Dec. 

125 

20 

16.0 

1.7 

D-2 

Alpena 

Mich. 

11,100 

1920 

March-May 

118 

11 

9.3 

1.1 

D-3 

Albany 

N.  York 

117,800 

1924 

April 

114 

14 

12.3 

0.1 

G-2 

Franklin  Boro 

N.J. 

4,000 

1922 

Nov. 

114 

18 

15.8 

2.9 

F-3 

Covington-Newport 

Ky. 

88,000 

1923 

Feb. 

100 

15 

15.0 

0.1 

D-2 

Seneca  Falls 

N.  York 

6,400 

1920 

March-Sept. 

100 

6 

6.0 

1.6 

D-l 

Mechanicville 

N.  York 

8,200 

1920 

Jan. -Oct. 

96 

10 

10.4 

1.1 

D-l 

N 

Penn. 

640 

1924 

— 

90 

— 

— 

14.0 

D-3 

Gouverneur 

N.  York 

4,140 

1921 

Sept.-Oct. 

85 

4 

4.7 

2.1 

B-l 

Coalwood-Caretta 

W.  Va. 

400 

1929 

April 

85 

6 

7.1 

21.2 

H-l 

fWinston 

Mo. 

t339 

1929 

May 

82 

3 

3.7 

24.2 

B-l 

Herington 

Kans. 

4,200 

1923 

July-Aug. 

79 

7 

8.9 

1.9 

A-4 

Sturgeon  Bay 

Wise. 

Rural 

1929 

Aug. 

70 

7 

10.0 

— 

B-5 

Total 

6.385 

410 

Percentage  of  all  Typhoid  Fever  Cases  Reported 


6,385 
12,585 


50.7% 


Canada 


Cochrane 

Ontario 

3,500 

1923 

Spring 

935 

70 

7.5 

26.7 

A-3 

Pt.  Gatineau 

Quebec 

2.000 

1929 

Aug. 

200 

9 

4.5 

10.0 

D-3 

St.  Leonard 

N.  Bruns. 

1,200 

1927 

Nov. 

200 

— 

— 

16.7 

A-2 

Ste.  Scholastique 

Quebec 

790 

1931 

Oct. 

200 

20 

10.0 

25.3 

C-l 

Terrebonne 

Quebec 

2,000 

1920 

March 

160 

— 

— 

8.0 

G-l 

St.  Jerome 

Quebec 

8,000 

1923 

Nov. 

115 

4 

3.5 

1.4 

F-3 

Bathurst 

N.  Bruns. 

3,500 

1920 

June-Aug. 

115 

— 

— 

3.3 

A-l 

Edmundston 

N.  Bruns. 

5,000 

1923 

April 

100 

— 

— 

2.0 

A-2 

Lachine 

Quebec 

15,000 

1924 

Feb. -March 

88 

11 

12.5 

0.6 

D-3 

PottonTwsp. 

Quebec 

350 

1923 

A-iil 

87 
2,200 

9 

10.3 

24.9 

A-l 

Total 

123 

2  200 
Percentage  of  all  Typhoid  Fever  Cases  Reported  iris»  =  64.0% 

3,437 


1  For  explanation  of  symbols,  see  table  10-A. 

*  Chautauqua  Camp  Meeting — population  unknown. 

t  Consolidated  School — enrollment  of  pupils  and  teachers. 


TABLE  12 

Group  Outbreaks  in  the  United  States  of  Special  Significance 


Cities  and  Towns  Having  Water  Treat- 
ment Facilities: 

Filtration  with  or  without  Chlorina- 
tion 

Coagulation  and  Sedimentation 

Chlorination  only 

Industrial  Plants 

Summer  Resorts  and  Recreational  Places. 

Schools  and  Colleges 

Other  Institutions 

Employee  Camps 

Total 

Per  cent  of  1920-36  totals 


OUT- 
BREAKS 


38 
2 
52 
32 
22 
11 


169 


TYPHOID  FEVER 


1,443 
118 

2,398 
795 

1,258 

212 

150 

52 


6,426 


Deaths 


148 

9 

179 

90 

15 

12 

14 

4 


471 


DIAR- 
RHEA 
AND 

DYSEN- 
TERY 
CASES 


58,112 

0 

5,403 

2,615 

2,905 

4981 

35 

350 


TOTAL 
PERSONS 

AF- 
FECTED 


57,555 

118 

7,801 

3,410 

4,163 

7101 

185 

402 


67,9182  74,3442 


42.4     51.1 


54.6 


65.9       64.3 


CLASS- 

IFICA-  CAUSE   OF  OUTBREAK 

TION 

F-3  Cross-connection  with  polluted  water  supply 

D-l  Inadequate  control  of  filtration  and  allied  treatment 

D-2  Inadequate  chlorination — only  treatment 

D-3  Interruption  of  chlorination — only  treatment 

H-2  Use  of  polluted  water  not  intended  for  drinking  purposes 

B-l  Surface  pollution  of  shallow  wells 

A-4  Contamination  of  spring  or  infiltration  gallery  by  pollution  on 

watershed 

H-3  Cause  of  outbreak  undetermined 

A-2  Use  of  polluted  water  from  a  river  or  irrigation  ditch,  untreated 

B-6  Underground  pollution  of  well  or  spring — source  unknown.  . .  . 

C-l  Seepage  from  sewer  or  surface  into  cracked  cistern  or  reservoir .  . 

G-2  Seepage  of  surface  water  or  sewage  into  gravity  conduit 

A-l  Contamination  of  brook  or  stream  by  pollution  on  watershed 

B-4  Pollution  of  well  from  adjacent  sewer  or  sewage  tank 

B-5  Underground  pollution  of  well  or  spring  in  creviced  limestone  or 

fissured  rock 

B-8  Overflow  of  sewer  or  flood  water  into  top  of  well  casing 

H-4  Data  insufficient  for  classification 

A-5  Contamination  of  spring  or  infiltration  gallery  by  flood  waters .  . 

B-2  Faulty  well  casing  or  construction 

D-4  Miscellaneous  water  treatment 

F-4  Break  in  mains  permitting  sewage  or  river  water  to  enter 

G-l  Auxiliary  intake  to  polluted  water  supply 

H-l  Use  of  polluted  private  supply  because  of  objectionable  taste  or 

quality  of  public  supply 

Total 

Source  of  Pollution  in  Water  Works  System 

A    Untreated  Surface  Water 

B    Untreated  Ground  Water 

C     Contamination  of  Reservoirs  and  Cisterns 

D     Inadequate  Control  Over  Water  Purification 

F     Contamination  in  Distribution  System 

G     Contamination  in  Collection  or  Conduit  System 

H    Miscellaneous 

Total 

1  Includes  28  cases  of  Jaundice. 

2 These  totals  are  incomplete  since  several  cities  reported  "many" 
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NUMBER 
OF  OUT- 
BREAKS 


36 
22 
19 
17 
15 
9 

7 
6 
5 
4 
4 
4 
3 
3 

3 
3 
3 


169 


16 
23 

4 
59 
37 

5 
25 


169 


TABLE  12-A 
Outbreaks  in  Cities  and  Towns  Having  Water  Treatment  Facilities 


POPU- 
LATION 


CASES 
DIAR- 

TYPHOID 
FEVER 

RHEA 

TREAT- 

AND 

09 

MENT' 

DYSEN- 

n 

8 

OJ 

a 
o 

J=. 

TERY 

5 

Q 

United  States 


Gadsden 

Ala. 

14, 750 

1920 

Sept. 

35 



F.C. 

D-l 

Talladega 

Ala. 

6,700 

1921 

Dec-Jan. 

25 

— 

CI. 

D-3 

Talladega 

Ala. 

6,880 

1923 

March 

17 

— 

CI. 

D-2 

Harrison 

Ark. 

3,630 

1936 

Feb. 

500 

— 

— 

CI. 

H-3 

Pittsburg 

Calif. 

4,700 

1920 

May- June 

Many 

144 

2 

CI. 

D-3 

Brawley 

Calif. 

5,400 

1921 

April 

18 

3 

Sed. 

A-2 

Idaho  Falls 

Idaho 

9,000 

1928 

Dec. 

15 

— 

CI. 

D-3 

Chicago 

111. 

2,965,000 

1923 

Nov. 

Many 

228 

23 

CI. 

D-2 

Charleston 

111. 

7,300 

1925 

Nov. 

2,000 

— 

— 

F.C. 

D-l 

Chicago 

111. 

3,376,000 

1933 

June 

30 

1 

1 

CI. 

F-3 

Chicago 

111. 

" 

1933 

June-Dec. 

1,4093 

— 

— 

CI. 

F-3 

Chicago 

111. 

" 

1933 

Dec. 

175 

3 

— 

CI. 

F-3 

Chicago 

111. 

" 

1934 

May-June 

300 

69 

2 

CI. 

H-2 

Chicago 

111. 

" 

1935 

Oct. 

83* 

— 

— 

CI. 

F-3 

Anderson 

Ind. 

30,000 

1920 

Nov.-Dec. 

Many 

18 

2 

F.C. 

D-l 

Liberty 

Ind. 

1,400 

1923 

July 

12 

2 

CI. 

D-3 

Hammond 

Ind. 

56,000 

1924 

Sprkig 

21 

— 

CI. 

D-3 

Washington 

Ind. 

8,800 

1924 

Dec. 

12 

2 

F.C. 

D-l 

Fort  Wayne 

Ind. 

114,950 

1934 

April-Sept. 

23 

9 

F.C. 

H-3 

Covington- 

Ky. 

88,000 

1923 

Feb. 

300 

100 

15 

CI. 

D-2 

Newport 

Westernport 

Md. 

4,000 

1920 

Sept. 

32 

— 

— 

CI. 

D-3 

Western  port 

Md. 

4,174 

1921 

Dec. 

24 

— 

CI. 

D-3 

Westernport 

Md. 

4,700 

1925 

Oct. 

10 

— 

CI. 

A-4 

Havre  de  Grace 

Md. 

4,200 

1925 

Sept. -Dec. 

17 

1 

F. 

D-l 

Lonaconing 

Md. 

2,400 

1926 

Aug. 

34 

— 

— 

CI. 

C-l 

Annapolis 

Md. 

12, 230 

1927 

Jan.-Oct. 

20 

— 

CI. 

H-3 

Sparrows  Pt. 

Md. 

6,380 

1935 

June 

245 

— 

— 

F.C. 

H-3 

Lawrence 

Mass. 

85,000 

1930 

Dec. 

10 

— 

F.C. 

F-3 

Pittsfield 

Mass. 

49,680 

1934 

Oct. 

30 

— 

— 

CI. 

H-2 

Alpena 

Mich. 

11,100 

1920 

Mar.-May 

118 

11 

CI. 

D-3 

Ionia 

Mich. 

6,950 

1921 

Aug.-Sept. 

19 

— 

CI. 

D-2 

Detroit 

Mich. 

1,300,000 

1926 

Feb. 

45,000 

8 

1 

F.C. 

D-l 

Gladstone 

Mich. 

5,170 

1934 

May 

900 

— 

— 

CI. 

D-2 

Bessemer 

Mich. 

4,050 

1935 

July-Aug. 

23 

— 

CI. 

D-2 

Minneapolis 

Minn. 

464,350 

1935 

May-Aug. 

213 

7 

F.C. 

D-l 

Pierce  City 

Mo. 

1,500 

1925 

Nov. 

21 

— 

CI. 

D-3 

Springfield 

Mo. 

57,500 

1936 

June-Sept. 

225 

26 

F.C. 

B-5 

Franklin  Boro 

N.  Jer. 

4,000 

1922 

Nov. 

114 

18 

F.C. 

F-3 

Las  Vegas 

N.  Mex. 

5,000 

1927 

Sept.-Oct. 

54 

9 

CI. 

D-2 

Mechanicville 

N.  York 

8,200 

1920 

Jan.-Oct. 

96 

10 

F.C. 

D-l 

Mt.  Vernon 

N.  York 

42,750 

1920 

Mar.-April 

9 

— 

F.C. 

D-l 

Seneca  Falls 

N.  York 

6,400 

1920 

Mar.-April 

100 

6 

Coag. 

D-l 

Albany 

N.  York 

117,800 

1924 

April 

114 

14 

F.C. 

G-2 

Yonkers 

N.  York 

117,000 

1925 

Dec-Jan. 

25 

3 

F.C. 

F-3 

Akron 

N.  York 

2,100 

1926 

Aug.-Nov. 

109 

284 

18 

CI. 

D-2 

Rochester 

N.  York 

317,000 

1926 

Dec. 

40 

4 

CI. 

F-3 

Albany 

N.  York 

118,000 

1927 

Oct.-Nov. 

80 

30 

1 

F.C. 

F-3 

Cohoes 

N.  York 

23,300 

1927 

Sept.-Oct. 

48 

5 

F.C. 

F-3 

Hornell 

N.  York 

16,000 

1927 

Sept.-Oct. 

10 

— 

F.C. 

D-l 

'CI.  =  Chlorination  only;  Coag.S.  =  Coagulation;  P.F. 
F.C.  =  Filtration  and  Chlorination;  Sed.  =  Sedimentation. 
2  For  explanation  of  symbols,  see  table  10-A. 
»  Amebic  Dysentery. 
4  Includes  3  Cases  Amebic  Dysentery. 
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Pressure  Filters;  F.  =  Filtration: 


TABLE  12-  A— Concluded 


POPU- 
LATION 


CASES 
DIAR- 
RHEA 

TYPHOID 
FEVER 

TREAT- 

AND 

m 

MENT! 

DYSEN- 

3 

-S 

TERY 

§ 

O 

0 

United  Sta 

tes — Concluded 

Oswego 

N.  York 

22,369 

1927 

Aug.-Oct. 

10 

2 

CI. 

F-3 

Oswego 

N.  York 

22,400 

1927 

Dec-Jan. 

500 

— 

— 

CI. 

D-2 

Olean 

N.  York 

20,740 

1928 

Sept.-Oct. 

245 

15 

F.C. 

G-2 

Old  Forge 

N.  York 

840 

1936 

Sept. 

28 

— 

— 

CI. 

D-3 

Banners  Elk 

N.  Car. 

350 

1933 

March 

40 

3 

P.F.C. 

D-l 

Grand  Forks 

N.  Dak. 

16,500 

1928 

Jan. 

300 

— 

— 

F.C. 

G-2 

Grand  Forks 

N.  Dak. 

" 

1929 

Feb. 

Many 

— 

— 

F.C. 

G-2 

Grand  Forks 

N.  Dak. 

17,110 

1934 

July 

350 

— 

— 

F.C. 

D-l 

Delaware 

Ohio 

8,760 

1921 

Sept.-Dec. 

373 

10 

— 

CI. 

D-2 

E.  Liverpool 

Ohio 

21,410 

1920 

— 

— 

10 

F.C. 

D-l 

E.  Liverpool 

Ohio 

" 

1921 

— 

— 

12 

F.C. 

D-l 

Wells  ville 

Ohio 

8,900 

1921 

May 

30 

3 

CI. 

H-4 

Mansfield 

Ohio 

33,520 

1936 

March 

148 

6 

CI. 

F-4 

B 

Ore. 

17,700 

1927 

Feb. 

9 

— 

01. 

F-3 

A 

Penn. 

17,500 

1921 

— 

500 

— 

— 

CI. 

H-4 

B 

Penn. 

9.990 

1921 

— 

26 

— 

— 

F. 

A-2 

C 

Penn. 

7,600 

1921 

— 

24 

— 

CI. 

D-3 

F 

Penn. 

1,950 

1922 

— 

200 

— 

— 

F. 

D-l 

L 

Penn. 

560 

1923 

— 

28 

— 

CI. 

D-3 

N 

Penn. 

640 

1924 

— 

90 

— 

CI. 

D-3 

W 

Penn. 

550 

1927 

— 

14 

— 

F. 

F-3 

X 

Penn. 

5,400 

1928 

— 

28 

— 

CI. 

D-2 

Allentown 

Penn. 

92,500 

1936 

April 

20 

— 

CI. 

D-2 

Morris  ville 

Penn. 

5,400 

1936 

Dec. 

1,000 

— 

— 

F.C. 

D-l 

SnowshoeTwp. 

Penn. 

Rural 

1931 

Nov. 

9 

1 

CI. 

C-l 

Chamberlain 

S.  Dak. 

1,530 

1933 

Jan.-Mar. 

282 

29 

CI. 

D-2 

A 

Tenn. 

1,500 

1928 

Jan. 

300 

14 

2 

F.C. 

G-l 

Georgetown 

Texas 

3,000 

1936 

Sept. 

16 

— 

CI. 

D-2 

Salt  Lake  City 

Utah 

131,000 

1924 

Sept.-Oct. 

144 

12 

CI. 

D-2 

Luray 

Va. 

1,500 

1928 

— 

19 

1 

CI. 

D-3 

Everett 

Wash. 

29,300 

1923 

July-Oct. 

86 

10 

CI. 

F-3 

Kelso 

Wash. 

2,500 

1923 

Oct. 

33 

4 

P.F.C. 

D-l 

Affinity 

W.  Va. 

220 

1922 

— 

48 

1 

F.C. 

D-l 

Hinton 

W.Va. 

3,910 

1922 

Jan. 

10 

— 

F.C. 

D-l 

Parsons 

W.  Va. 

2,000 

1922 

March 

22 

2 

CI. 

D-3 

Williamson 

W.Va. 

7,000 

1924 

July 

111 

— 

— 

F.C. 

D-l 

Grafton 

W.Va. 

8,000 

1927 

Dec. 

125 

20 

CI. 

D-2 

Sutton 

W.Va. 

1,000 

1927 

Oct. 

100 

— 

— 

CI. 

D-2 

Marlinton 

W.Va. 

1,200 

1929 

Oct. 

16 

1 

P.F.C. 

D-2 

Taplin 

W.Va. 

60 

1929 

Feb. 

30 

— 

CI. 

D-2 

Romney 

W.Va. 

1,200 

1929 

Feb. 

16 

1 

F.C. 

D-3 

Charleston 

W.Va. 

60,500 

1930 

Nov. 

6,500 

— 

— 

F.C. 

D-4 

Two  Rivers 

Wise. 

9,510 

1929 

Jan. 

20 

6 

CI. 

F-3 

Canada 


Raymond 

Alberta 

1,500 

1930 

Sept. 

8 

2 

F. 

A-2 

Raymond 

Alberta 

1,500 

1931 

April 

8 

2 

F. 

A-2 

Hanover 

Ontario 

2,800 

1921 

June- July 

56 

2 

CI. 

D-2 

Hawkesbury 

Ontario 

5,400 

1922 

May-June 

34 

— 

F.C. 

F-3 

Rainy  River 

Ontario 

1,600 

1922 

April 

19 

— 

CI. 

D-2 

Smooth  Rock  Falls 

Ontario 

800 

1923 

Feb. 

28 

5 

CI. 

D-2 

Owen  Sound 

Ontario 

12, 000 

1925 

Sept. 

32 

4 

F. 

D-l 

Kingsville 

Ontario 

2,400 

1927 

April 

56 

5 

F. 

G-2 

Essex 

Ontario 

1,850 

1929 

March 

42 

— 

F. 

C-l 

Lachine 

Quebec 

15,000 

1924 

Feb.-March 

88 

11 

F. 

D-3 

Berthierville 

Quebec 

2,000 

1929 

July 

5 

— 

F.C. 

F-3 

Pt.  Gatineau 

Quebec 

2,000 

1929 

Aug. 

200 

9 

CI. 

D-3 

Laurentides 

Quebec 

1,200 

1930 

April 

14 

— 

CI. 

D-3 

Richmond 

Quebec 

2,600 

1933 

Jan. 

9 

— 

CI. 

F-3 

1  CI.  =  Chlorination  only;  Coag.S  =  Coagulation;  P.F. 
F.C.  =  Filtration  and  Chlorination;  Sed.  =  Sedimentation. 
1  For  explanation  of  symbols,  see  table  10-A. 
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Pressure  Filters;  F.  =  Filtration; 


TABLE  12-B.—  Outbreaks  in  Industrial  Plants 


TYPE  PLANT 


STATE  OR 
PROVINCE 


S  55  a 

TYPHOID 

FEVER 

2  <  H 

Q        Z 

co 

-C 

a  H  >< 

31 

g 

o 

Q 

So 


United  States 

Not  Given 

A 

Ariz. 

1929 

Jan. -Feb. 

350 

60 

16 

H-2 

Cannery 

Isleton 

Calif. 

1930 

May 

6 

2 

A-2 

Cannerj' 

Isleton 

Calif. 

1931 

May 

10 

— 

A-2 

Railroad  Shops 

Bloomington 

111. 

1920 

Jan. 

1,000 

200 

24 

F-3 

Not  Given 

Maywood 

111. 

1920 

Oct. 

75 

— 

— 

F-3 

Soap  Plant 

Chicago 

111. 

1933 

June 

30 

1 

1 

F-3 

Candy  Factory 

Chicago 

111. 

1933 

Dec. 

175 

3 

— 

F-3 

Stock  Yards 

Chicago 

111. 

1934 

May-June 

3003 

69 

2 

H-2 

Manufacturing 

Chicago 

111. 

1935 

Oct. 

83' 

— 

— 

F-3 

Plow  Factory 

Waterloo 

Iowa 

1929 

Jan.-Feb. 

5 

— 

B-2 

Cannery 

Adamstown 

Md. 

1926 

Sept. 

22 

— 

B-l 

Not  Given 

Lawrence 

Mass. 

1930 

Dec. 

10 

— 

F-3 

Mill 

Fiskdale 

Mass. 

1932 

Oct. 

100 

— 

— 

D-l 

Packing  Plant 

S.  St.  Paul 

Minn. 

1929 

June 

300 

— 

— 

F-3 

Woolen  Mill 

Minneapolis 

Minn. 

1935 

Oct.-Nov. 

42 

2 

— 

H-2 

Not  Given 

Hamilton  Twp. 

N.  Jer. 

1921 

May 

7 

— 

A-l 

Mill 

Amsterdam 

N.  York 

1920 

Oct.-Nov. 

22 

2 

F-3 

Not  Given 

Whitesboro 

N.  York 

1920 

Oct. 

5 

— 

H-l 

Not  Given 

Albany 

N.  York 

1927 

Oct.-Nov. 

80 

30 

1 

F-3 

Not  Given 

Cohoes 

N.  York 

1927 

Sept.-Oct. 

48 

5 

F-3 

Mill 

Oswego 

N.  York 

1927 

Aug.-Oct. 

10 

2 

F-3 

Not  Given 

Springfield 

Ohio 

1928 

Aug. 

37 

4 

B-5 

Not  Given 

Ada 

Okla. 

1926 

March 

36 

3 

F-3 

Bakery 

Reading 

Penn. 

1936 

July 

16 

— 

B-4 

Dairy 

Brookville 

Penn. 

1931 

March 

21 

2 

H-2 

Sawmill 

Lexington  Co. 

S.  Car. 

1935 

June 

15 

— 

B-4 

Woolen    Mill 

Winooski 

Vt. 

1934 

Jan. 

13 

1 

F-3 

Mill 

Everett 

Wash. 

1923 

July-Oct. 

86 

10 

F-3 

Not  Given 

Neenah 

Wise. 

1920 

Sept. 

19 

8 

F-3 

Not  Given 

Green  Bay 

Wise. 

1921 

Sept. 

31 

4 

B-6 

Not  Given 

Wausau 

Wise. 

1923 

July 

20 

7 

3 

F-3 

Not  Given 

Wausau 

Wise. 

1924 

June 

60 

4 

— 

F-3 

Total 

2,615 

795 

90 

Canada 


Not  Given 

Hawkesbury 

Ontario 

1922 

May- June 

34 

_ 

F-3 

Not  Given 

Chippawa 

Ontario 

1923 

April 

10 

2 

D-2 

Not  Given 

Cornwall 

Ontario 

1929 

May 

12 

4 

F-3 

R.R.  Shops 

Richmond 

Quebec 

1933 

Jan. 

9 

— 

F-3 

Paper  Mill 

East  Angus 

Quebec 

1934 

March 

15 

— 

F-3 

Total                    

80 

6 

1  Includes  3  Cases  Amebic  Dysentery. 
3  Includes  11  Cases  Amebic  Dysentery. 


2  For  explanation  of  symbols,  see  table  10-A. 


TABLE  12-C. — Outbreaks  in  Summer  Resorts  and  Recreational  Places 

United  States 


Camp  Meeting 

Winona  Lake 

Ind. 

1925 

July 

1,000 

F-3 

Public  Park 

Herington 

Kans. 

1923 

July-Aug. 

79 

7 

A-4 

Barbecue 

Fort  Scott 

Kans. 

1930 

Sept. 

7 

1 

A-4 

Public  Park 

Herington 

Kans. 

1933 

Aug. 

5 

A-4 

Resort 

Fairview  Bch. 

Md. 

1932 

Julv 

200 

B-6 

Picnic 

Lawrence 

Mass. 

1930 

Sept.-Oct. 

7 



H-2 

Resort 

Grand  Marais 

Minn. 

1933 

Aug. -Dec. 

52 

B-l 

Resort 

Grand  Marais 

Minn. 

1934 

Aug.-Dec. 

60 

B-l 

Resort 

Ozark  Beach 

Mo. 

1928 

June- July 

2,000 

— 

— 

B-l 

Public  Park 

Englewood 

N.  Jer. 

1924 

June 

10 

— 

A-l 

Interstate  Pk. 

Bergen 

N.  Jer. 

1925 

June 

29 

— 

A-l 

Public  Park 

Englewood 

N.  Jer. 

1936 

Aug. 

44 

5 

B-6 

Interstate  Pk. 

Palisades 

N.  York 

1925 

July-Aug. 

51 

. — 

A-4 

Hotel  "S" 

Indian  Lake 

N.  York 

1936 

July 

25i 

12 

1 

F-3 

Hotel  "R.R." 

Bethel 

N.  York 

1936 

July 

20 

— 

— 

H-2 

Lodge  "D" 

Highland 

N.  York 

1936 

Julv 

8 

— 

— 

H-2 

Hotel  "B" 

Warwassing 

N.  York 

1936 

Julv 

20 

— 

— 

H-2 

Hotel  "C" 

Liberty 

N.  York 

1936 

Julv 

20 

— 

— 

H-2 

Hotel  "T-L" 

Rockland 

N.  York 

1936 

Aug. 

300 

— 

— 

A-4 

Hotel  "SM" 

Schroon 

N.  York 

1936 

Aug. 

200 

— 

— 

A-4 

Roadhouse 

Laurelville 

Penn. 

1936 

July 

5 

1 

H-2 

Picnic 

Redmond 

Wash. 

1936 

June 

9 

— 

H-2 

Total 

2,905 

1,258 

15 

Includes  4  Cases  of  Bacillary  Dysentery. 
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TABLE  13 

Multiple  Outbreaks  in  the  Same  Community 


STATE  OR 
PROVINCE 


CITY  OR  TOWN 


TYPHOID  FEVER 


Cases       Deaths 


CASES  DIARRHEA 
AND    DYSENTERY 


CLASSI- 
FICATION1 


United  States 


Alabama 

Talladega 

1921 

25 

D-3 

Alabama 

Talladega 

1923 

17 

D-2 

California 

Isleton 

1930 

6 

2 

A-2 

California 

Isleton 

1931 

10 

A-2 

Illinois 

Chicago 

1923 

228 

23 

Many 

D-2 

Illinois 

Chicago 

1933 

3 

175 

F-3 

Illinois 

Chicago 

1933 

1 

1 

30 

F-3 

Illinois 

Chicago 

1933 

Many3 

F-3 

Illinois 

Chicago 

1934 

69 

2 

300^ 

H-2 

Illinois 

Chicago 

1935 

835 

F-3 

Indiana 

Ft.  Wayne 

1923 

140 

24 

F-3 

Indiana 

Ft.  Wayne 

1929 

53 

3 

5,000 

F-3 

Indiana 

Ft.  Wayne 

1934 

23 

9 

H-3 

Indiana 

Greencastle 

1933 

7 

B-6 

Indiana 

Greencastle 

1935 

9 

1 

A-4 

Indiana 

Seymour 

1931 

35 

B-l 

Indiana 

Seymour 

1932 

28 

2 

B-l 

Kansas 

Herington 

1922 

Many 

A-4 

Kansas 

Herington 

1923 

79 

7 

A-4 

Kansas 

Herington 

1933 

5 

A-4 

Maine 

Bucksport 

1930 

7 

2 

B-l 

Maine 

Bucksport 

1931 

6 

A-l 

Maryland 

Westernport 

1920 

32 

D-3 

Maryland 

Westernport 

1921 

24 

D-3 

Maryland 

Westernport 

1925 

10 

A-4 

Massachusetts 

Cohassett 

1931 

500 

H-3 

Massachusetts 

Cohassett 

1934 

200 

H-3 

Massachusetts 

Lawrence 

1930 

10 

F-3 

Massachusetts 

Lawrence 

1930 

7 

H-2 

Minnesota 

Grand  Marais 

1933 

52 

B-l 

Minnesota 

Grand  Marais 

1934 

60 

B-l 

Minnesota 

Minneapolis 

1935 

2 

42 

H-2 

Minnesota 

Minneapolis 

1935 

213 

7 

D-l 

New  Jersey 

Englewood 

1924 

10 

A-l 

New  Jersey 

Englewood 

1936 

44 

5 

B-6 

New  York 

Albany 

1924 

114 

14 

G-2 

New  York 

Albany 

1927 

30 

1 

80 

F-3 

New  York 

Oswego 

1927 

500 

D-2 

New  York 

Oswego 

1927 

10 

2 

F-3 

North  Dakota 

Grand  Forks 

1928 

300 

G-2 

.  North  Dakota 

Grand  Forks 

1929 

Many 

G-2 

North  Dakota 

Grand  Forks 

1934 

350 

D-l 

Ohio 

E.  Liverpool 

1920 

Unknown 

10 

D-l 

Ohio 

E.  Liverpool 

1921 

Unknown 

12 

D-l 

South  Dakota 

Chamberlain 

1925 

8 

A-2 

South  Dakota 

Chamberlain 

1933 

282 

29 

D-2 

Wisconsin 

Sturgeon  Bay 

1921 

21 

1 

B-5 

Wisconsin 

Sturgeon  Bay 

1922 

31 

3 

B-5 

Wisconsin 

Sturgeon  Bay 

1924 

20 

2 

B-5 

Wisconsin 

Fond  du  Lac 

1922 

12 

B-8 

Wisconsin 

Fond  du  Lac 

1929 

50 

3 

B-7 

Wisconsin 

Wausau 

1923 

7 

3 

20 

F-3 

Wisconsin 

Wausau 

1924 

4 

60 

F-3 

Canada 


Alberta 

Raymond 

1930 

8 

2 

A-2 

Alberta 

Raymond 

1931 

8 

2 

A-2 

Quebec 

Ste.  Genevieve 

1933 

12 

A-2 

Quebec 

Ste.  Genevieve 

1934 

11 

1 

D-l 

Quebec 

La  Perade 

1931 

11 

F-3 

Quebec 

La  Perade 

1931 

302 

4 

1  For  explanation  of  symbols,  see  table  10-A. 

2  Milk-borne  outbreak  resulting  from  water-borne  infection. 

3  Includes  1409  cases  of  amebic  dysentery. 

4  ..  u      ..     .. 

5  3       ..       «. 


96 


GORMAN    AND    WOLMAN 


APPENDIX  B 


Chronological  Record  of  Water-borne  Outbreaks  in  the  United  States 
and  Canada,  1920-36  inclusive 


SYMBOLS 

Sources  of  Supply  for  Water 

Water  Treatment 

P 

as 

pond 

? 

= 

treatment  unknown 

W 

= 

well,  type  not  specified 

N 

as 

no  treatment 

L 

= 

lake 

C 

as 

chlorination 

R 

sa 

river 

0 

= 

ozonation 

Br 

= 

brook 

F 

= 

filtration,  type  not  specified 

Cr 

= 

creek 

Fe 

= 

iron  removal 

Sp 

= 

spring 

RF 

= 

rapid  sand  filtration 

Str 

= 

stream 

SF 

= 

slow  sand  filtration 

Mt.Str 

= 

mountain  stream 

PF 

= 

pressure  filtration 

SW 

= 

shallow  well 

Sed 

= 

plain  sedimentation 

TW 

as 

tubular  well 

CoagS 

= 

coagulation  and  sedimentation 

DW 

= 

deep  well 

AC 

a= 

activated  carbon 

Dg.W 

= 

dug  well 

NH3 

= 

ammonia-chlorine 

Dt.W 

as 

drift  well 

Dis 

as 

distillation 

Dr.W 

= 

drilled  well 

Fl.W 

= 

flowing  well 

Ownership  of  Supply 

Rk.W 

= 

rock  well 

Pub 

= 

public 

Res 

= 

reservoir 

Pr 

= 

private 

S|Res 

= 

shallow  reservoir 

S.Pub 

as 

semi-public 

SI 

= 

slough 

S.Pr 

= 

semi-private 

IG 

= 

infiltration  gallery 

Dt.G 

= 

drift  gallery 

Ir.D 

= 

irrigation  ditch 

Cs 

= 

cistern 

N.B. :  For  definition  of  the  symbols  used  under  the  heading  "Classification" 
below,  see  table  10-A,  page  82. 
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CAUSE  OF  OUTBREAKS  AND  GENERAL 
REMARKS 
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CA- 

TION* 
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_fl 

a 

ig  rusted  through 

nd  and  below  high 

Leaky  sewer  12  ft. 

;own  had  diarrhea. 

3 

CO 
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